|Ei|fui]pDffuiinugfrinJ|fuiJfiif^ 


i 
1 

1 

1 

1 

1 

1 

i 


ii 


THE  LIBRARIES 
COLUMBIA  UNIVERSITY  IS 


Generai  Library 


i 
1 


THE 

SUGAI^^  CANE 


DEVOTED  TO  THE  INTERESTS  OF  THE  SUGAR  CANE 
INDUSTRY. 


VOLUME  V. 


MANCHESTER : 
GALT   &   CO.,  PUBLISHERS. 
1873. 


INDEX  TO  VOL.  V. 


PAGE 

An  Advance  in  Sugar  Making    606 

Agricultural  Report  of  Antigua.    By  Dr.  Freeland    172 

A  Method  of  Sugar  Determination  by  means  of  Iron.    By  Eumont 

ElFFAHD    632 

Ammonic  Phosphate  as  a  Purifier  for  SjTupa   388 

An  Isomer  of  Arabino.    By  Dr.  Scheibleii    351 

Analysis  of  Crude  Sugars  and  Syrups.    By  H.  Landult.    453,  542,  695,  65C 

jVnalysis  of  Animal  Charcoal.    By  T.  L.  Patteuson,  F.C.S   266 

„             „             „        By  A.  S.  Wilson   294 

Analysis  of  Sacchai-ine  Substances.    By  L.  Cheykon    89 

Artificial  Sugar   504 

A  Sweet  Tooth,  and  IIow  to  Kcliove  it   505 

British  Refiners  and  the  Conference  on  the  Sugar  Duties    6 

California  Beet  Sugar   299 

Central  Factories — Mai-tiniquo   142 

„         „     Sir  B.  Pine,  On   253,  510 

Colonial  Sugar  Making    438 

Concerning  Sugar  Deterioration.    By  E.  A.  Cook,  Ph.D.,  F.C.S   413 

Conditions  to  be  Printed  on  the  Back  of  Each  Contract  for  Sugar  Pur- 
chased Previous  to  Landing    300 

Contributions  to  the  Agiicultural  Chemistry  of  the  Cane.    By  Dr.  T.  L. 
Phipsox,  F.C.S   122 

GoKRESrONDEXCE  : — 

The  Slave  Trade  in  Polynesia.    By  William  Fuyek   102 

Treatment  of  .Working  Men  in  Middlesex  and  in  Demcrara  . .  1 62 

On  the  Formation  of  the  Molasses.    I!y  W.  E.  Gill    271 

On  the  Uncertain  Out-turn  of  Quality  of  Floating  Cargoes  of 

Sugar.    By  (3.  II.  Biio-n.v   274 

On  the  Use  of  Calcium  Sulphite  in  the  Manufacture  of  Sugar  276 
The  Superiority  of  Concretor  Trays  Over  Batteries  as  Evapo- 
rators.   By  H.  0.  Benkett    327 

Mr.  Lowe  and  the  Sugar  Duties    329 

Concrete  versus  Muscovado   440 

On  Concrete.    By  E"kveu,  Benson,  and  Foustkii   496 

Sugar  Exports  of  the  Hawaiian  Islands.    15y  T.  G.  TiiRiM  ..  608 

265910 


IV.  INDEX. 

PAGE. 

Crops  in  Barbadoes   ^1 

Crops  in  Natal  

Culture  of  the  Sugar  Beetroot     loS 

Cyclone  in  the  Islands  of  Reunion  and  Mauritius   387 

Dutch  Memorial   264 

Economy  of  Fuel . ,  ^  <  

Emancipation  of  Slaves  in  Porto  Eico  

Enquiry  into  the  Use  of  the  Saccharimeter  and  of  Chemical  Analysis 

for  the  Analysis  of  Eaw  Sugars    309,  373 

Escudier  Evaporator  and  Croncher  Mill   184 

Estate  Expenses  in  Porto  Eico    484 

Experiments  with  Manures  in  the  "West  Indies.    By  T.  L.  Phipson, 

Ph.D.,F.C.S   486 

Explanation  of  GiU's  New  Process  for  Purifying  the  Juice  of  the  Sugar 

Cane  to  Eealize  an  Increased  Sugar  Product.    By  W.  E.  Gill.  . . .  614 

Factory  near  Basse-Terre    437 

French  Beetroot  Sugar  Manufacture    116 

French  Sugar  Duties   320 

Glue  (Liquid)  Prepared  from  Saccharate  of  Lime   495 

Greenock  Sugar  Eefiners    178 

Guanape  Guano    48 

Improved  Method  of  Sugar  Cultivation  in  Jamaica.   By  Mr.  Chakles 

Melville    185,  248 

Irrigation  of  Cane  Land  in  Porto  Eico.    By  Eichard  E.  Bukton   ....  572 

Johore  as  a  Field  for  Sugar  Cultivation.    By  J.  Meldetjm    44 

Meeting  of  Sugar  Eefiners  in  New  York   136 

Memorial  of  Sugar  Eefiners  of  Great  Britain  and  Ireland  to  the  Eight 

Hon.  W.  E.  Gladstone,  First  Lord  of  Her  Majesty's  Treasury   202 

Memorial  of  the  British  Sugar  Eefiners  Committee,  with  Notes   517 

Messrs.  John  Walker  and  Co.'s  Sugar  Refinery   190 

Mineral  Cotton   26 

Modification  of  the  Optical  Saccharimeter.    By  Pkazmouski   494 

Monster  Sugar  Pan   72 

Natal   161 

Now  Method  for  the  Direct  Determination  of  the  Amount  of  Eefiued 

Sugar  in  Raw  Sugar.    By  Dr.  C.  Scheibler   256,  321,  362 

New  Method  of  Removing  Potash  from  Saccharine  Solutions   539 

Note  on  the  Mutamha  Tree    357 

Notes  from  Porto  Rico    431 

Notes  on  Concrete    270 


PAGB. 

On  Beetroot  and  Beetroot  Sugar.   By  E.  F.  Cull    614,  583,  646 

On  Irrigation    286,  352,  433 

On  Soil  Analyses  and  their  Utility.    By  Eco.  W.  Hilgard   73 

On  Sugar  Deterioration    637 

„  By  C.  D.  Stueoe   652 

On  the  Action  of  Animal  Charcoal.    By  Dr.  Kohikacsch   179,  297 

„         „      CrystaUizahle  Sugar  on  the  Potassio-Cupric  Solution 

of  Barreswil.    By  E.  Feltz   468 

On  the  Conversion  of  Starch  into  Sugar  in  the  Human  Body.    By  H.  A. 

Smith   408,  445 

On  the  Effect  of  Sulphurous  Acid  upon  Solutions  of  Sugar.  By 

Alfred  Fuyer   495 

On  the  Effects  of  Cutting  Down  the  Forests  in  Jamaica.    By  Robert 

Russell,  LL.B   470 

On  the  Influence  of  Forests  on  Rainfall.  By  Alfred  Fryer  27,  80,  139,  236 

„  „      Temperature  in  Determining  tho  Density  hy  Means 

of  Areometers    47 

On  the  Manufacture  of  Sugar  from  tho  Sugar  Cane,  and  tho  Machinery 

Employed  therein   37,  60,  240,  463 

On  the  Physical  Structure  of  Cano  Soils  and  their  Moisture.    By  T.  L. 

Phipson,  Ph.D.,  F.C.S   614 

On  tho  Present  Prospects  of  Beet  Sugar  in  Canada  401 

On  the    Projets  do  Loi"  of  the  28th  Nov.,  1871    418 

On  the  Use  of  Wet  Megas'a  as  Fuel.   By  Alfred  Fryer  ....  337,  395,  601 

Patents   61,  107 

„     French   276 

PheuicAcid    428 

Preparation  of  a  Strongly  Decolorizing  Animal  Charcoal    153 

Production  of  Glucose  in  Animals    119 

Proportion  of  Woody  Fibre  in  Canes  Grown  in  tho  East.    By  H.  O. 

Bennett   576 

Purchase  of  Canes  by  Weight    136 

Purification  of  Condensed  Water  to  be  Used  for  Feeding  Steam  Boilers  43 

Refined  Sugars  and  Sugar  Rofinorios    606 

Remarks  on  Sulphite  of  Calcium.    By  Dr.  B.  W.  Gerland    169 

Renewing  Bone-black  by  Acetic  Acid.   By  Professor  Knapp    263 

Researches  on  the  part  which  Sulphurous  Acid  plays  when  Employed 
for  the  Sacchariflcation  and  Subsequent  Alcoholization  of  Grain, 
according  to  a  New  Method.    By  V.  HEMiLiA.>i  and  N.  Melmkofp...  49 
Review  of  Dr.  Phipson's  Observations  "  On  the  Agricultural  Chemistry 
of  tho  Sugar  Cano"  ,  i  i   438 


VI.  IXDKa. 

v.Ktn:. 

Kuccharigcnmis  Jlamirc.    By  Professor  Mvssa   Tlti 

Slavery  in  the  Spanish  Colonies    5 

Some  Researches  on  Animal  Charcoal  in  its  Eolation  to  Sugar  Refining. 

By  J.  T.  Ahmstkono    358 

State  and  Prospects  of  the  Sugar  Market  . .  112,  168,  224,  280,  336,  392,  444. 

500,  656,  612,  664 

Statistics    62,  96,  108,  165,  222,  277,  334,  390,  441,  498,  554,  662 

Steam-ship  Line  hetween  New  York  and  Demorara   36 

Sugar  and  Sugar   317 

Sugar  Culture  and  Polynesian  Labour  in  Queensland   132 

Sugar  Machinery   578,  627 

Sugar  Production,  Past  and  Present.    ByJoHxBuHOT    619 

Sugar  Refinery  Destroyed  at  Greenock    164 

Superphosphates,  their  Adulterations  and  Valuation.    By  J.  Emekson 
Rei-nolds,  M.E.C.P   10,  57 

The  "  Cane-Borer"  in  the  Mauritius    158,  302,  432,  477,  634 

The  Continental  Beet  Sugar  Crop   46 

The  Economical  Production  of  Sugar   622 

The  Faults  of  the  Polariscope  Test  of  Sugars.    By  B.  Haas   389 

"  The  Greenock  Sugar  Trade  Review"    129 

The  International  Sugar  Question    99 

The  Labour  Question.    By  \V.  Axdekson  Smith   378 

The  Limits  of  the  Consumption  of  Sugar    113 

The  Logan  and  Albert    634 

The  Most  Thickly  Peopled  Country  on  the  Globe   316 

The  New  Olive-shaped  Beetroot    47 

The  Palms  in  Jamaica.    By  Robert  TuoMSOx   17 

The  Recent  Change  in  the  Sugar  Duties   225 

The  Regime  on  Sugars    268 

The  Saccharimetcr.    By  H.  A.  Smith   281,  461 

ITic  Sandwich  Islands,  the  Future  Sugar  Country  of  the  United  States 

in  the  Pacific   127 

The  Sugar  Conference   371 

„        Duties   427 

„  „     in  Franco    154 

„        Market  in  1872   55 

„        Question  in  France   1 

The  Vacuum  Pan,  &c.,  in  South  Africa.    By  Laurence  Platt    385 

TTie  Yield  of  the  New  Duties  in  France   143,  191 

To  Our  Subscribers   393 

To  Trash  or  not  to  Trash,  that  is  the  Question.  By  Thomas  Scott  ....  659 
Trashing  Cane,  and  Matters  IMncipally  Connected  TTicrcwith.  By 

TiioM.is  SeoTT   567 


ixiiKX.  vii. 

rAoi;. 

Unitca  States  Tiiritt'  '   161 

Unrefined  Sugar    203 

Upon  the  Action  of  AVater  and  Various  Neutral  Salt  Solutions  upon 
Cane  Sugai-.    By  D.  W.  L.  Clasex   oo" 

AVest  India  and  Panama  Tclef»raphic  Company    138 


THE 

SUGAR  CANE. 


No.  42.  JANUARY  1,  1873.  '    Vol.  V. 

The  writers  alone  are  responsible  for  their  statements. 
For  Table  of  Contents,  see  <^posUe  the  last  page  of  each  Number, 


THE  SUGAR  QUESTION  IN  FRANCE. 

There  has  been  lately  considcrahle  agitation  in  Franco  on 
the  question  of  the  duties  and  drawbacks  on  sugars,  in  which  tho 
GoTemmcnt  officials  of  those  departments  interested,  as  well  as  the 
sugar  manufacturers,  refiners,  and  others  have  taken  i)ai-t. 

The  frauds  on  the  revenue  which  the  present  system  of  types 
makes  possible  have  attracted  the  notice  of  the  Dii-ector-Gcneral 
of  Indirect  Taxes,  who  lately  issued  a  circular  on  the  subject, 
addressed  to  his  subordinates  in  the  semcc,  calling  attention  to  tho 
practice  of  colouring  sugars,  by  which  he  observes : — Sugars  of  the 
saccharimetncal  richness  of  94  to  95  per  cent,  are  reduced  to  the  colour 
of  the  types  7  to  0,  of  which,  according  to  the  Cologne  experiments) 
the  richness  is  only  SO  per  cent;"  and  he  adds,  "this  method  of  coloura- 
tion is  employed  with  the  manifest  intention  of  defrauding  the 
revenue."  The  officials  are,  therefore,  called  upon  to  take  every 
suitable  means  of  preventing  these  frauds.  That  the  Government 
has  acknowledged  that  the  practice  of  colouring  sugars  exists,  is  an 
important  point,  although  the  circular  of  the  Director-General  is 
not  likely  to  be  very  efficient  in  putting  an  end  to  it. 

A  document  of  more  importance  has  lately  been  published,  being 
a  "  Report  on  the  Regime  of  Sugars,"  by  M.  Ame,  Director-General 
of  Customs,  addressed  to  the  Jlinistcr  of  Finance.  In  this  report 
M.  Ame,  who  was  one  of  the  Commissioners  who  represented 
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Franco  at  the  Conference  held  in  London  last  August,  shows 
himself  to  have  been  an  opponent  of  the  measure  -svliich  this  Con- 
ference met  to  discuss,  that  of  refining  in  bond,  and  duty  levied  on 
sugars  when  going  into  consumption.  It  is  worthy  of  remark  that 
M.  Ame  and  his  colleague,  M.  Ozenne,  were  two  of  the  minority 
of  5  against  20,  who,  at  the  conclusion  of  the  inquiry  institiitod 
in  May  last  by  the  Superior  Council  of  Commerce  of  France, 
gave  their  votes  against  the  system  of  the  excise  of  refineries  and 
duty  on  consumption.  In  his  report,  M.  Ame  intimates  that  this 
solution  of  the  question  was  impossible,  because  of  the  strong 
objections  of  the  Belgian  delegates,  and  the  want  of  sympathy  of 
the  Dutch,  from  whence  he  says,  "  it  was  evident  that  it  would 
be  impossible  that  the  proposition  of  the  English  Government 
should  command  the  unanimity  of  the  delegates,"  which,  con- 
sidering in  what  dii'ection  the  sympathies  of  the  French  delegates 
turned,  is  not  to  be  wondered  at. 

M.  Ame  goes  on  to  state  that  the  delegates  from  Belgium,  France, 
and  Holland  proposed  a  counter  proposition,  of  which  the  object 
was  to  combine  the  piinciple  of  types  with  the  application  of  the 
process  of  sacchaiimetry  and  analysis,  as  used  in  commerce ;  to 
increase  the  legal  yield  of  the  two  lower  classes  of  sxigar,  so  as  to 
lessen  the  drawback  on  export ;  to  sanction  the  engagement  entered 
into  by  France,  to  make  her  sugar  duties  harmonise  with  the  scale 
of  drawbacks  on  export ;  and  to  impose  ou  Belgium  the  obligation 
of  raising  the  estimated  yield  of  the  juice  in  her  sugai-  factories. 

It  is  very  plain  that  but  for  the  attitude  taken  by  the  French 
delegates,  the  results  of  the  Conference  might  have  been  widely 
different,  and  the  question  have  been  then  settled  in  the  only 
way  which  will  ultimately  prove  acceptable  to  the  majority  of 
those  interested. 

Almost  the  same  time  as  !Mr.  Ame's  "Report"  appeared, 
the  Commission  which  has  been  considering  tlio  "  Frojet  de 
Lot  "  relative  to  the  rcgitne  of  sugars  luis  presented  its  report 
(signed  by  M.  Villain)  to  the  National  Assembly.  The  Projet  was 
brought  forward  by  the  French  Government  above  a  year  ago,  and 
was  designed  to  bring  the  assessment  of  duties  into  harmony  with 
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the  provisions  of  the  Convention  of  1864,  hy  establishing  the 
correlation  of  duties  and  drawbacks  in  accordance  therewith.  The 
Projet  appeared  in  the  pages  of  The  Sugar  Cane  at  the  time, 
but  as  presented  by  the  Commission  to  the  Assembly  it  was  in 
several  respects  modified,  not  only  by  the  addition  of  two-tenths  to 
the  duties,  but  by  the  alteration  of  several  of  its  articles.  The 
following  is  a  translation  of  it  as  altered  : — 

Aeticle  1 . — From  the  time  of  the  passing  of  this  law  the  duties 
on  sugar  (including  the  tenths)  arc  fixed  as  under : 

Yield  of  Amount 
Description  of  Sugar.  ^^^f  ^J^^^^^^ 

export.  Francs. 

Eefincd  {  ^"'''^y =  ^^/^  P'''" 
 (  Loaf  or  powder. .  ..70-50  =  28/8 

Eaw  sugars,  in- 
digenous su- 
gars, coloured 
sugars,  and 

from     those '^o^-  11  to  14  . .  88-00  . .  62-04  =25/2^ 


Above  No.  18  ,.  96-00  ..  67-68  =  27/6 
Nos.  15  to  IS';:,^,'";  94-00  ..  66-27  =  26/11 


countries  par- 
ties to  the 
Convention  of 
Nov.  8,  1864.  1^ 


Nos.  7  to  10          80-00  .  .  56-40=22/11 

Below  No.  7         67-00  ..  47-23^=19/2^ 


Aeticle  2. — Cane  sugars  imported  from  foreign  countries  in 
foreign  bottoms  are  freed  from  all  surcharge  of  the  flag. 

Beet  sugar  originally  from  any  of  the  countries  parties  to  the 
Convention  of  1864,  and  cane  sugars  from  depots  in  these  countries, 
ai-c  also  freed  from  surtax. 

Aeticle  3. — There  shall  be  placed  in  each  sugar  manufactory, 
for  the  use  of  the  service  and  of  the  falricant,  and  at  the  Chambers 
of  Commerce  in  the  sugar  producing  departments,  for  consultation 
by  the  public,  a  scries  of  types  established  by  the  present  law,  in 
accordance  with  the  provisions  of  the  Convention  of  1864.  These 
types  shall  be  renewed  at  the  latest  every  two  years,  in  the  month 
of  May,  to  the  knowledge  of  the  Minister  of  Finance,  iind  Tinder 
the  direction  of  the  Minister  of  Agi-iculturc  and  Commerce.  The 
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latter  shall,  for  tlic  preparation  of  these  types,  appoint  a  Commission 
composed  of — 

1.  — A  Eaw  Sugar  Faineant,  who  produces  poudres  blanches 

(vacuum  pan  sugar). 

2.  — A  Haw  Sugar  I'ahricant,  who  hoik  in  open  puns. 

3.  — A  Refiner  from  some  port. 

4.  — A  Parisian  llefiner. 

5.  — A  EcprescntatiiT  of  the  Colonics. 

6.  — Two  Sugar  Merchants. 

7.  — Two  sworn  Sugar  Brokers  from  the  Paris  Exchange. 

Aeticle  4. — ^Sugars  ahovc  No.  18  are  admitted  to  the  privileges 
of  "temporary  admission,"  and  may  be  exported  after  refining 
immediately  on  the  passage  of  this  law.  Their  legal  return  from 
the  refinery  shall  not  be  less  than  97  per  cent. 

Aeticle  o. — Whenever  any  dispute  shall  arise  between  the 
excise  or  the  customs  ofiicers  and  the  manufacturer  or  importer 
respecting  the  duty  to  he  levied  on  sugars,  which  by  their  colour, 
from  the  extreme  limit  of  any  of  the  classes  named  in  the 
first  article  of  the  present  law,  and  recourse  to  a  legal  expert  shall 
be  demanded,  the  Expert  Commissioners  appointed  by  Article  1 9 
of  the  law  of  the  27th  of  July,  1822,  may,  to  assist  their  judgment, 
and  as  a  means  of  control  only,  have  recourse  to  either  chemical 
analysis  or  sacchaiimetry. 

Aeticle  G. — All  the  provisions  of  law  of  7th  Slay,  18G1,  not 
altered  by  the  present  law,  and  those  of  the  Convention  of  the  8th 
of  November  of  the  same  year,  and  of  the  declarations  of  the  20th 
of  November,  1866,  and  the  8th  of  November,  1868,  arc  maintained 
in  their  form  and  piirport. 

This  Report,  when  presented  to  the  National  Assembly,  was 
the  cause  of  a  very  animated  discussion,  some  account  of  which, 
and  of  its  important  results,  is  given  in  a  subseciuent  article. 
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SLAVERY  IN  THE  SPANISH  COLONIES. 

The  Madrid  correspondent  of  the  Journal  des  Dehnts,  writing  on 
the  slavery  question  in  Spain,  says : — 

I  recommend  you  not  to  allow  yourself  to  bo  misled  by  the  sort 
of  insurrection  which  a  largo  portion  of  the  journals  of  Madrid 
ond  Catalonia  have  organised  against  the  Miuistiy  on  this  Colonial 
question,  as  there  arc  other  interests  engaged  in  it  than  those  of 
the  nation.  The  matter  concems  the  emancipation  of  the  slaves, 
and  from  what  took  place  in  England  and  France  when  that  difficult 
question  was  raised,  you  can  judge  of  the  passions  which  it  excites 
in  Spain.  A  coalition  has  been  formed  of  all  the  interests  of  the 
mother  country,  which  are  intimately  connected  ■with  those  of  the 
colonies,  and  the  result  is  a  league  which  has  called  itself  national, 
but  which  in  reality  only  represents  the  maintenance  of  slavery,  if 
not  the  continued  traffic  in  negroes.  Were  you  to  read  at  this 
moment  the  journals  of  the  association,  you  would  sec  how  they 
strive  to  interest  in  this  affair  the  national  pride,  so  easily  excited 
in  Spain.  The  directing  order  is  to  say  that  the  measures  taken  by 
the  ministry  respecting  Porto  llico  coincides  with  the  message  of  the 
President  of  the  United  States,  which  contains  warnings  addressed  to 
the  Spanish  Government  about  the  disastrous  prolongation  of  tho 
war  in  Cuba.  President  Grant  declares  that,  in  his  opinion,  the  con- 
tinuation of  the  civil  war  for  four  years  is  above  all  owing  to  the 
maintenance  of  slavery,  and  that  he  hopes  the  present  Spanish 
Government  will  take  the  same  view  of  the  case.  This  intimation 
has  been  considered  as  an  insult  and  a  menace  by  all  those  who 
have  an  interest  in  maintaining  the  present  order  of  things  in  the 
colonies,  pci-petuating  negro  slaveiy,  and  keeping  Cuba  in  the 
proverbial  state  of  a  milch  cow  for  the  innumerable  legion  of 
functionaries  from  the  mother  country. 

From  another  source  we  learn  that  — 

The  bill  for  abolishing  slavery  immediately  and  for  ever  in  Porto 
Rico  was  read  by  the  President  in  Congi-ess  on  Tuesday,  the  24th  ult. 
It  states  that  all  tlio  slaves  in  the  island  will  bo  free  four  months  after 
the  promulgation  of  the  law  in  the  Official  Gazette.  The  owners  will 
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bo  indemnified.  The  reading  of  the  hill  was  frequently  interrupted 
by  cheers  from  many  sides  of  the  House.  It  was  at  the  same  time 
announced  that  the  same  reform  would  have  bee  n  effected  in  Cuba, 
but  the  Oovemment,  in  conse(][uence  of  the  insurrectionary  move- 
ment in  the  island,  was  compelled  with  regret  to  postpone  carrying 
out  this  intention.  Section  1  provides  that  slavery  is  totally  and 
for  ever  abolished  at  Porto  Rico.  The  slaves  become  free  at  the 
expiration  of  four  months  after  the  publication  of  the  present  law 
in  the  Official  Gazette  of  Porto  llico.  Section  2  provides  that 
owners  of  emancipated  slaves  shall  bo  indemnified  within  the 
period  mentioned  in  the  preceding  section.  Section  3  provides 
that  the  amount  of  such  indemnity  shall  be  fixed  by  the  Govern- 
ment on  the  recommendation  of  a  Commission  including  three 
Blaveowners.  Section  4  provides  that  80  per  cent,  of  the  sum  fixed 
as  indemnity  shall  be  paid  to  the  slaveowners,  half  of  this  amount 
will  be  paid  on  account  of  the  State,  the  other  half  on  account  of 
the  colony ;  the  residue  of  20  per  cent,  remaining  at  the  charge  of 
slaveowners.  Section  5  authorises  the  Government  to  arrange  ])y 
arbitration  for  a  settlement  of  questions  that  may  arise.  Madrid 
telegrams  assert  that  the  opposition  conservative  press  is  fiercely 
opposed  to  the  Government  scliemo  for  the  immediate  abolition  of 
slavery  in  Porto  Rico,  but  the  Government  is  resolute  to  carry  out 
its  plan. 

BRITISH  REFINERS  AND  THE  CONFERENCE  OX  THE 
SrGAR  DUTIES. 

We  understand  that  the  Committee  appointed  by  the  Refiners  of 
the  United  Kingdom,  to  conduct  the  negociations  for  a  unifom 
system  of  refining  in  bond,  in  France,  Holland,  Belgium,  and 
Great  Britain,  is  about  to  issue  a  report  in  continuation  of  the  one 
which  they  addi-cssed  to  the  trade  in  May  bust.  In  the  meantime, 
wc  think  our  readers  will  bo  glad  to  leani  how  matters  have  pro- 
gressed since  then.  Up  to  the  date  of  the  report  to  which  we 
allude,  the  struggle  had  been  with  our  own  Government.  Tlic 
Committee  found  it  necessary  to  prepare  two  memorials,  the  latter 
containing  a  voluminous  statement  of  their  case,  and  to  go  through 
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a  course  of  laborious  agitation,  both  at  homo  and  abroad,  before 
our  Government  could  be  induced  to  take  the  step  of  inviting  a 
Conference  for  the  purpose  of  remedying  the  present  imperfect 
operation  of  the  Convention  of  1864.  Their  efforts  were  at  length 
successful,  and  the  Conference  met  on  the  1st  of  August.  The 
representatives  of  H.M.  Government  most  courteously  accorded 
several  interviews  to  the  members  of  the  Committee,  who  took 
every  opportunity  of  explaining  the  views  of  the  trade.  'No  official 
report  of  the  proceedings  of  the  Conference  has  yet  appeared. 
This  is  extremely  unfortunate,  as  a  clear  knowledge  of  what 
occurred  would  be  of  great  value  at  the  present  moment.  It  is 
understood  that  the  delegates  of  Great  Britain  adhered  firmly  to 
their  position,  that  the  present  imperfect  operation  of  the  Conven- 
tion could  only  be  remedied  by  the  adoption  of  the  system  of 
refining  in  bond  in  the  four  countries.  It  is  further  understood 
that  their  proposal  was  rejected  by  France  and  Belgium,  but  tliat 
Holland,  frankly  acknowledging  that  colour  could  no  longer  suffice 
to  decide  the  richness  of  sugar,  proposed  that  an  inquiry  should  be 
instituted  in  eacli  of  the  four  countries,  as  to  whether  any  system 
of  analysis  could  be  adopted  which  would  be  practically  successful 
in  assessing  the  duty  on  the  raw  material  according  to  the  amount 
of  sugar  cxtractable  from  it,  and  it  is  believed  that  Holland  went  on 
to  state  that  it  was  prepared  to  adopt  refining  in  bond  if  such  a 
scheme  were  found  to  be  impracticable.  The  opposition  of  Franco 
and  Belgium  left  our  representatives  no  altemative  but  to  accept 
the  veiy  reasonable  proposal  of  Holland,  and  it  was  arranged  that 
the  question  of  assessment  by  analysis  should  at  once  be  examined 
by  eacli  countiy  independently,  and  a  decision  come  to,  by  the 
1st  Januaiy,  1873. 

If  this  be  a  con-ect  account  of  what  passed  at  the  Conference, 
the  course  pursued  by  France  appears  to  us  to  be  most  extraordi- 
nary, for  it  must  be  remembered  that  the  French  Government 
ijistituted  an  enquiry  in  May  last  into  the  question  of  refining  in 
bond.  Tliis  enquiry  was  of  a  most  searching  character.  All 
persons  interested  in  the  sugar  trade  in  France  gave  evidence 
before  tliis  Commission,  and  a  deputation  of  the  Members-  of  the 
Britisli  Sugar  Kcfincrs'  Committee  deposited  with  it  the  Memorial 
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of  their  Trade,  which  they  considered  as  the  most  convenient  resum^ 
of  their  arguments.  They  also  drew  up  answers  to  a  series  of 
questions  which  had  been  issued  by  the  Commission. 

The  report  of  this  enquiry  is  now  before  the  French  public  in  a 
volume  of  over  six  hundred  pages,  which  is  to  be  followed  by  a 
similiar  one  containing  the  documents  which  had  been  deposited 
■with  the  Commission  during  its  sittings,  which  lasted  from  May 
8th  to  July  25th.  At  the  close  of  this  laborious  and  thorough 
investigation,  the  Council,  which  was  presided  over  by  M.  Pouyer 
Quertier,  gave  its  decision  in  favour  of  the  adoption  of  the  syst<?m 
of  refining  in  bond  and  the  levying  of  the  duty  on  sugar  only  in 
its  finished  state,  and  when  it  passes  to  the  consumer 

This  decision  was'pronouncod  on  July  2;)th,  and  at  the  Confer- 
ence, which  met  in  the  following  week,  it  was  naturally  expected 
that  the  representatives  of  France  would  support  the  proposal  of 
England  for  the  adoption  of  that  system,  more  especially  as  they 
had  been  Members  of  the  Commission,  had  heard  the  evidence,  and 
had  taken  part  in  the  discussion  which  led  to  that  result.  Bel- 
gium's principal  argument  is  understood  to  be  that  such  a  system 
■would  not  be  acceptable  to  any  trade  in  that  country,  and  yet  it  is 
a  well-known  fact  that  the  sugar  manufacturers  of  Belgium  voted 
in  favour  of  it  at  the  Trade  Congress  in  Brussels  la.st  April,  and 
that  a  neaiiy  unanimous  resolution  in  favour  of  it  has  since  then 
been  passed  by  them. 

The  proposal  of  the  English  Government  having  been  thus 
rejected  at  the  Conference,  it  appeared  as  if  nothing  more  would 
be  done  in  the  matter  till  after  the  1st  of  January.  But  events 
sometimes  progress  faster  than  ofiicial  negociations.  The  losses  to 
the  French  revenue  arising  from  the  present  system,  which  had 
been  predicted  by  the  refiners  in  this  country  ever  since  the 
increase  in  the  duties  last  winter,  have  begun  to  make  themselves 
felt,  and  turn  out  to  be  much  larger  than  tliey  were  then  estimated 
at.  Thus  the  present  state  of  things  has  furnished  its  own 
condemnation.  In  the  recent  debate  on  tlie  budget  the  attention  of 
the  National  Assembly  was  called  to  the  deficiency  in  the  receipts 
from  sugar,  and  to  the  fact  that  France  had  at  first  decided  in 
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favour  of  refining  in  bond,  and  then  rejected  it  when  proposed  by 
England.  The  result  was  that  when  the  projd  de  hi  for  assimi- 
lating the  duties  on  home^consumption  to  the  drawback  allowed  on 
exportation  came  before  the  Assembly,  it  was  sent  back  to  the 
Commission,  with  instructions  to  prepare  in  its  place  a  projet  de  hi 
for  establishing  refining  in  bond  from  the  1st  of  April  next. 

It  appears  from  the  speech  of  M.  Pouycr-Quartier  on  that 
occasion,  that  the  present  loss  to  the  French  exchequer,  owing  to 
the  payment  of  excessive  drawbacks  on  exportation,  amounts  to  as 
much  as  from  five  to  seven  million  francs  a  month.  Although  the 
British  refiners,  in  their  representations  to  our  Government, 
endeavoured  to  confine  themselves  to  strictly  accurate  statements, 
which  could  bo  proved  from  acknowledged  data,  they  were  accused 
of  exaggeration.  It  is  now  seen  that  the  actual  results  far  exceed 
their  moderate  estimations,  and  that  they  are  at  present  contending 
against  a  competition  which  is  receiving  a  protection  of  a  more 
serious  kind  than  that  which  the  popular  Free  Traders  of  1860 
ever  dreamt  of. 

"Wo  hope  not  only  that  the  eyes  of  our  own  Government,  and 
that  of  France,  Belgium,  and  Holland  will  no^v  be  opened,  but 
that  other  countries,  and  more  especially  Austria,  will  sec  how 
impossible  it  is  to  foster  an  industry  by  bounties  on  exportation, 
and  at  the  same  time  secure  a  fair  revenue.  The  duty  in  Franco 
is  now  30  per  cent,  higher  than  it  was  in  1869,  while  the  receipts 
have  fallen  10  per  cent.,  owing  to  the  gi-eat  increase  in  tho 
bounties  on  exportation.  The  quantity  of  sugar  consumed  in 
Franco  on  the  first  ten  months  of  1872  ought  to  have  produced  at 
least  26,000,000  francs  more  revenue  than  has  been  actually 
received.  These  bounties  now  affect  the  British  trade  in  three 
ways,  by  a  protected  competition  in  its  home  market,  by  a  completp 
deprivation  of  export  trade,  and  by  a  virtual  fine  on  tho  use  of  tlip 
higher  kinds  of  raw  sugar  by  British  refiners,  since  the  quantity 
of  sugar  which  they  yield  beyond  tlie  average  of  their  class  is 
worth  to  the  French  refiners  five  times  wliat  it  is  to  tho 
English.  Hence  not  only  do  tlie  British  refiners  obtain  no  bounty 
from  the  system  which  enriches  their  foreign  competitors,  but 
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tlicy  positively  lose  by  it,  being  driven  cither  to  use  a  quality  of 
raw  sugar  inferior  to  tlic  average  of  its  class,  and  therefore  yielding 
less  than  the  amount  of  sugar  on  which  it  is  assessed,  or  to  com- 
pete for  the  higher  kinds  on  which  the  foreign  refiner  now  pays  a 
heavy  premium.  Wo  mention  this  in  order  to  dispel  the  impression 
which  seems  to  have  arisen  in  official  circles,  that  tlie  British 
roflnors  in  exposing  the  inequalities  of  tlie  present  system,  are 
themsolvcs  exposed  to  the  imputation  of  obtaining  the  bounties, 
though  on  a  smaller  scale.  They  can  no  doubt  do  so  by  using 
sugar  above  the  average  of  its  class;  but  in  order  to  secure  it  tlicy 
would  have  to  compete  for  it  with  the  foreign  buyers,  and,  tliero- 
fore,  to  pay  a  premium  higher  than  the  bounty  which  they  would 
obtain. 

We  congratulate  the  trade  on  the  present  prospect  of  a  speedy 
gettlement  of  the  question,  and  of  a  general  adoption  of  the  one 
true  principle  of  raising  revemie  from  sugar,  namely,  by  levying 
it  only  on  the  manufactured  article  as  it  passes  to  the  consumei-. 


ON  SUPERPHOSPHATES— THEIR  ADrLTERATIOXS 
AINU  A'ALUATION. 

By  J.  EsiEHsox  Reyxolds,  M.R.C.P., 

Profeamr  of  Analytical  Chemistrij  to  the  lioi/al  Dublin  Society,  Keeper  of  the 
Mincrah,  ^c. 


However  much  we  may  lament  the  existence  of  fraudulent 
dealing  on  moral  grounds,  it  appears  to  me  a  stiidy  of  high  interest 
to  follow  this  "trail  of  the  serpent"  amongst  the  things  around 
us,  to  measure  its  effect  upon  the  general  welfare,  and  to  devise 
means  for  its  detection  and  suppression.  In  order  to  pursue  such 
an  inqiiiry  with  advantage,  we  must  select  a  particular  class  of 
fraud ;  and  the  class  to  which  I  invite  your  attention  this  evening 
is  that  so  frequently  the  subject  of  investigation  by  the  analytical 
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chemist — viz.,  tlio  adulteration  of  articles  of  commerce.  But  I 
may  further  restrict  the  few  remarks  I  liavo  to  make  to  a  special 
order  of  adulteration  which  materially  affects  the  agricultural 
community.  The  frauds  to  wliich  I  refer  arc  those  connected 
with  artificial  manures;  hut  more  particularly  with  the  very 
important  groxip  of  fertilisers  included  under  the  term  "  supei-phos- 
phates." 

We  have  had  the  opportunity  of  watching,  for  luany  years  past, 
tho  steady  development  of  a  great  trade  in  artificial  manures,  and 
the  con-esponding  outcrop  of  devices  by  which  dishonest  traders 
have  imposed  on  the  farmer — with  the  result  of  diuaiiiishing  his 
produce,  and  thus  indirectly  affecting  the  community  at  largo. 

To  the  agriculturist  as  to  the  manufacturer,  the  value  of  a 
supeii)hospluito  is  directly  proportional  to  the  amount  of  soluhlo 
phosphate,  insoluble  phosphate,  alkaline  salt,  and  ammonia,  either 
ready-formed  or  latent,  tliat  it  contains.  A  very  few  seasons  since, 
it  was  by  no  means  uncommon  to  meet  with  superphosphate  sold 
at  a  good  price,  and  containing  no  soluble  phosphate,  and  but  a 
small  propoi-tion  of  other  valuable  substances  ; — clay,  road-stuff, 
gypsum,  or  waste  products  of  various  kinds  from  chemical  works 
being  used  up  in  preparing  the  very  feeble  fertiliser.  The  same 
materials,  of  little  value,  wore  still  more  ft-eqtiently  used  for 
diluting  the  genuine  manure,  and  this  practice  is  far  from  being 
\incommon  at  present. 

I  need  not  stop  to  consider  in  any  detail  the  effect  of  this  dis- 
hone.st  dealing  on  the  farmer — his  wasted  means,  unrequited 
labour,  and  consequent  disappointment.  To  do  more  than  refer 
to  these  misfortunes,  and  to  the  consequent  national  loss,  would 
be  to  repeat  an  oft  told  tale. 

The  adulterators  of  superpho.sphatc,  bold  though  they  were  at 
first,  soon  received  a  check,  for  agiicultural  societies  employed 
chemists  in  the  detection  of  the  frauds,  witli  the  result  of  obliging 
the  greater  cheats  eitlier  to  rest  satisfied  with  the  profits  derivable 
from  small  adulterations,  or  to  transfer  their  attentions  to  guancs 
or  ollu>r  substances  that  could  be  rather  more  safely  tampered 
witli. 
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Speaking  now  from  my  experience  as  clicmist  to  this  Society,  I 
am  justified  in  stating  that  gross  adulterations  of  supciiihosi)hato 
arc  now  rarely  practised — probably  not  because  the  dishonest 
dealer  has  lost  the  desire  for  large  profits,  but  for  the  sufficient 
reason  that  the  risk  of  detection  is  now  too  gi-eat.  Ho  has,  there- 
fore, fallen  back  upon  the  more  subtle  plan  of  mixing  with  a 
manure  a  quantity  of  some  nearly  worthless  substaueo  that  it 
already  contains  as  a  nat  ural  constituent.  The  addition  of  gypsum 
to  a  supei-phosphate  is  an  adulteration  of  this  kind,  for  all  these 
mamires  contain  gypsum  as  a  necessary  product  of  tlic  action  of  oil 
of  vitriol  on  phosphate  of  lime,  whether  the  latter  is  derived  from 
bones,  coprolites,  or  other  similar  mineral  jjliosphates.  When  tliis 
addition  of  extraneous  gj-psum  falls  within  certain  limits,  it  is 
difficult  to  prove  the  adulteration,  as  manures  of  the  same  kind, 
and  honestly  prepared,  arc  known  to  vaiy  somewhat  in  composi- 
tion. Xow,  under  these  circumstances  it  will  be  asked,  \Miat 
control  have  wc  over  this  more  refined  kind  of  adulteration  ?  The 
answer  to  this  ought  to  bo,  that  a  complete  system  of  chemical 
valuation  is  employed  by  means  of  which  any  sensible  reduction 
from  a  common  standard  is  at  once  detected.  But  such  an  answer 
cannot  as  yet  bo  ti-uly  given.  Jlanuros  of  the  class  referred  ^to 
certainly  have  money  values  attached  to  them  after  analysis  made 
on  behalf  of  the  purchaser  or  the  vendor ;  but  a  very  few  examples 
will  suffice  to  show  how  little  importance  is  to  be  attached  to  such 
estimates.  Thus,  we  find  a  manure  selling  at  £C  per  ton  valued 
at  £8  15s. ;  another,  whose  selling  price  is  £G  5s.,  valued  at 
£9  8s.  ;  others,  sold  at  £C  10s.,  £C  6s.,  and  £7,  appraised  by  ono 
chemist  at  £7,  £8,  and  £8  10s.,  respectively ;  and  by  another  at 
£6  18s.,  £7,  and  £7  2s.,  though  the  two  sets  of  analyses  fairly 
agreed  and  wore  made  about  the  same  time.  These  discrepancies 
are  accounted  for  to  a  considerable  extent  by  supposing  that  ono 
chemist  attaches  much  more  importance  to  certain  constituents 
than  another  does ;  one  values  in  the  interest  of  the  vendor,  the 
other  in  that  of  the  purchaser,  and  all  the  estimates  are  wide  of 
the  truth.  Valuation  of  this  kind,  however,  is  probably  useful  for 
purposes  of  couipaiisou  when  a  particular  set  of  samples  are  under 
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examination ;  but,  for  general  use,  the  system  is  simply  misleading, 
and  unable,  in  its  present  guise,  to  afford  the  information  we 
require  in  dealing  with  doubtful  cases.  Hence,  about  three  years 
ago,  I  ceased  to  a.ssign  money  values  to  mamircs,  unless  where 
specially  requested  to  do  so  on  recei\'ing  a  sample  for  analysis.  I 
understand  that  Dr.  Voelcker,  the  distinguished  chemist  to  the 
lloyal  Agricultural  Society  of  England,  now  declines  to  attach  a 
money  value  to  a  sample  of  manure  under  any  circumstances. 

Nevertheless,  a  satisfiictory  system  of  valuatipn  ought  to  be 
constructed,  as  it  is  capable  of  rendering  great  service.  I  venture 
to  think  that  no  insuperable  difficulties  lie  in  the  way,  and  my 
chief  object  is  to  lay  before  you  tlie  details  of  a  plim  for  estimating 
relative  values  of  supcii)hosphatcs  which  appears  to  be  fair  alike 
to  vendor  and  purchaser.  If  I  succeed  in  proving  to  you,  in  the 
first  place,  that  we  may  precisely  fix  the  relative  commercial 
values  of  the  constituents  of  a  supei-phosphate ;  and,  secondly, 
tliat  we  can  take  a  standard  to  whicli  reference  can  be  made,  it 
will  be  easy  to  complete  the  work  and  to  show  how  the  data  may 
be  utilised. 

In  dealing  with  the  fii-st  branch  of  this  question,  it  is  well  to 
explain  at  the  outset  the  method  of  valuation  at  present  employed. 
A  certain  money  value  per  ton  is  assigned  to  each  important  con- 
stituent of  a  manure,  thus :  Ammonia,  at  £95  per  ton  ;  soluble 
phosphate,  £30  ;  insoluble  phosphate,  £11;  alkaline  salts,  £3; 
organic  matter,  £1  ;  gypsum,  £1.  A  sample  is  analysed,  and  the 
percentage  statement  is  held  to  indicate  the  composition  of  100 
tons.  The  number  of  tons  of  each  body  present  is  then  multiplied 
by  its  price  per  ton,  the  various  amounts  then  added  together,  and 
tlie  estimated  value  of  100  tons  obtained. 

Having  indicated  the  system  at  present  in  use,  we  now  have  to 
fix  the  relative  values  of  the  important  constituents,  by  consulting 
dealers  in  the  several  raw  materials  as  to  their  cost,  and  manufoc- 
ttirers  of  manure  as  to  tlic  expense  attending  the  necessary  treat- 
ment, excluding  charges  which  do  not  affect  the  relative  values. 
I  have  to  acknowledge  here  the  promptitude  and  courtesy  with 
which  my  inquiries  have  almost  invariably  been  met  by  many 
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merchants,  agents,  and  manufacturers.  "Without  giving  details  of 
outlay,  with  •which  I  have  been  kindly  furnished  in  confidence 
from  several  quarters,  I  may  now  state  the  table  of  equivalent 
numbers  that  I  have  been  thus  enabled  to  construct,  and  these 
represent  the  mean  of  the  several  values  at  the  present  time.  We 
may  eliminate  the  organic  matter  that  appears  in  an  analysis  from 
our  list,  since  I  give  the  equivalent  of  its  latent  ammonia,  and 
gypsum,  also  because  the  equivalent  of  biphosphatc  includes  that 
of  the  corresponding  sulphuric  acid  of  the  gypsum.  The  table  is 
therefore  limited  to  the  following  six  bodies,  and  these  ai'c  referred 


to  ammonia  as  unity  : — 

Ammonia,  ready  formed   TO 

Ammonia,  latent   2-2 

Biphosphatc   4-0 

Bone  phosphate    8-0 

Mineral  phosphate   13-0 

*Alkalinc  salts   22-5 


This  table  somewhat  resembles  that  of  equivalents  of  the 
elements  used  in  chemistry;  that  is  to  say,  the  numbers  arc 
strictly  proportional  to  one  another,  and  indicate  the  replacing 
values  of  the  different  bodies  to  the  manufacturer. 

The  table  also  fairly  represents  the  average  relative  values  of 
the  several  substances  to  the  fanner.  !Now,  though  the  average 
agricultural  values  are  not  subject  to  fluctuation,  the  numbers  in 
the  above  table  require  slight  corrections  to  bo  applied  to  them 
from  time  to  time,  owing  to  variations  in  the  relative  cost  of 
materials.  Where  any  change  of  the  kind  is  necessaiy,  the 
coirection  should  be  applied  prior  to  the  commencement  of  each 
season,  in  order  that  all  manures  sold  during  a  particular  period 
should  be  fairly  judged  in  the  same  way. 

We  have  therefore  substituted  for  money  values  a  scries  of 
proportional  numbers  that  can  be  used  with  great  advantage,  and 
have  thus  made  the  first  step  toward  the  solution  of  the  proposed 
problem.    As  an  example  of  the  mode  of  using  the  figures,  I  may 


*  See  following  page. 
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give  the  following  analysis  of  a  fair  mineral  superphosphate  offered 
for  sale  at  £6  per  ton  : — 

100  parts  contained — 

Water   12-85 

Organic  and  volatile  matter  . .  22-65 

Biphosphate   16-99-h  4-0=424-2 

ISTcutral  phosphate  (mineral)..  12-25-f-13-0=  94-2 

*Alkalinc  salts    l-50-|-22-5=  6-6 

Sulphate  of  lime   29-06 

Sand,  &c   4-70 

100  00 

Ammonia    0-40-=-  1-0=  40-0 

565-0 

In  the  ahove  analysis,  not  made  by  me,  the  ammonia  is  not 
stated  to  be  ready  formed,  nor  is  it  sho'wn  to  be  latent.  Under 
these  circumstances,  I  consider  it  fair  to  the  manufacturers  to 
assume  that  it  is  immediately  available,  though  it  is  highly 
improbable  that  all  the  nitrogen  exists  in  the  manure  as  ammonia. 
The  pcr-centages  of  the  four  valuable  constituents  have  been 
divided  by  the  corresponding  equivalent  numbers,  and  in  the 
products  the  decimal  points  shifted  two  places  to  the  right,  in  order 
to  get  convenient  tci-ms.  The  numbers  have  then  been  added 
together,  and  the  product  I  call  565°  on  the  E.  D.  S.  scale  of 
relative  value.  Instead  of  shifting  the  decimal  points  in  the 
products,  we  may  obviously  do  away  with  the  decimal  points  in 
the  analytical  statement,  and  take  the  numbers  given  to  represent 
parts  in  10,000. 

I  now  give  a  number  of  analyses  of  mineral  and  bone  super- 
phosphate made  by  different  chemists.  The  samples  are  numbered, 
and  the  manufacturers'  names  suppressed,  for  ob^•io^ls  reasons. 
The  agents'  price  to  the  farmer  is  given  in  each  case,  and  the 
degi-ec  of  the  manure  marked  on  the  plan  just  described. 

•  The  value  of  alkaline  salts  varies  chiefly  according  to  the  proportion  of 
potash  salts  present.  In  my  oi)inion,  it  would  be  unfair  to  the  manufac- 
turer to  assign  to  them  a  lower  relative  value  than  that  given  in  the  table. 


Superphosphates. 

Mineral.  '  Bone. 

'  *  ^  '  *  > 

2.           3.           4.           5.           6.  7.  8.  9.           10.          11.  12. 

Selling  price  per  ton               £6    £6  10s.  £6  10s.  £6  10s.  £C  10s.  £8  £8  £8     £6  15s.     £8  £8 

Degrees  on  Royal  Dublin  )„  _„„_„^„ 

Society's  scale  )    ^95°     630°     615°      520°     509°  883°  537°  600°     573°     655°  811° 

Water                                  16-10    15-97    17-50    23-30    19-75  —  18-70  14-40    16-60    14-37  8-20 

Organic  matter,  &o                17-52    14-53    12-25    15-70    16-95  37-39  16-59  25-25    28-25    23-98  21-53 

diphosphate                           15-92    20-55    19-52    14-36    16-15  11-30  14-30  11-05    12-72    17-40  19-28 

Neutral  phosphate                 10-00    13-10    14-90    14-33      6-80  18-00  2-60  4-55      8-55      8-40  16-25 

Alkaline  salts                        4-55     0-80     0-46     2-45     0-52  3-00  trace  3-44      1-95      1-05  1-45 

xSulphate  of  lime                   32-89    30-80    29-42    26-11    35-31  27-71  41-41  36-16    27-75    31-10  27-47 

Insoluble  matter                     3-02     4-25     5-95     3-75     4-52  2-60  6-40  5-15     4-18     3-70  5-82 

100-00  100-00  100-00  100-00  100-00  100-00  100-00  100-00  100-00  100-00  100-00 

Ammonia   1-00      0-13      0-12      0-12      0-30  3-62  1-49  2-53      1-40      MO  1-20 

(To  he  continued.) 
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THE   PALMS   IN  JAMAICA. 


The  following  very  valuable  Ecport  from  the  Superintendent  of 
tlic  Botanical  Gardens  in  Jamaica,  on  several  of  the  Palms  and 
other  plants  indigenous  to  the  island,  was  published  in  the 
Supplement  of  the  Jamaica  Gazette,  by  direction  of  the  Lieutenant- 
Governor  : — 

fCopy.J 

CrtrcHONA  Plantations,  Goedon  Town, 
P.  0.  28th  Septembee,  1872. 

Sir, 

His  Excellency  the  Governor  having  requested  that  all  tlic 
indigenous  palms  should  be  xxnder  cultivation  at  Castleton ;  and  as 
respecting  several  of  them  information  was  required  in  order  to 
determine  their  identity,  I  beg  to  report,  that  with  the  view  of 
accomplishing  this,  I  recently  visited,  in  search  of  pabns  which  are 
usually  very  local  in  their  distribution,  various  parishes  in  which 
they  are  found.     I  proceeded  to  St.  Ann's,  on  the  one  side  of  the 
island,  to  St.  EUzabcth,  and  part  of  AVestmoreland  on  the  other ; 
of  course  including,  in  the  scope  of  my  research,  the  intervening 
and  contiguous  parishes.     The  result  of  this  tour,  although  it  has 
left  room  for  further  infonnation,  as  also  the  acquisition  of  flowers, 
or  the  seeds  of  two  or  three  species  which  were  not  obtainable,  is  the 
addition  to  the  collection  at  Castleton  of  seven  or  eight  species,  of 
which  all,  except  perhaps  one  or  two,  arc  new  to  cultivation  in 
Jamaica.    A  considerable  number  of  plants,  and  several  hundred 
thousands  of  seeds,  chiefly  for  distribution  to  other  botanic  gardens, 
were  likewise  procured,  and  I  am  of  opinion  that,  probably,  thero 
arc  not  now  more  than  two  species  in  the  island  not  obtained.  Aa 
I  have  recently  had  the  honour  of  submitting  to  his  Excellency 
special  reports  upon  the   Cinchonas  of  Manchester,  I  shall  at 
present  confine  my  observations  more  particularly  to  the  subject  of 
palms,  and  secondarily  to  a  few  of  the  other  products  of  the  country) 
which  I  deemed  most  worthy  of  consideration. 
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CocoAXUT. — This  palm  is  generally  diffused  tlirougliout  the 
maritime  parts  of  all  tropical  countries.  In  Jamaica  almost  oveiy- 
wlierc  wc  arc  accustomed  to  sec  this  useful  and  beautiful  tree  in 
constant  vicinage  to  the  dwellings  of  the  peasantry,  and  hixiiriating 
in  all  the  climates,  from  the  most  arid  to  the  most  humid,  which 
the  island  affords.  Hero,  however,  as  in  other  countries,  it  recedes 
in  productiveness  in  proportion  to  its  distance  from  the  congenial 
influence  of  the  sea.  ' '  It  is  seen  on  the  arid  sandy  shores  with  its 
roots  laved  by  the  surges,  as  well  as  in  the  rich  valleys,  over- 
shadowing the  huts  of  the  natives  ;  hut  when  it  is  found  inland  it 
is  inferior  in  size  to  what  it  is  on  the  sea  shore,  and  about  the 
dwellings  of  natives."  A  curious  anomaly  as  regards  this  general 
distribution  of  the  cocoanut  is  manifested  to  the  south  westward  of 
the  island ;  along  the  coast,  for  about  twenty  nules  on  cither  side 
of  the  town  of  Black  Eiver,  there  is  almost  an  entii-e  absence  of 
this  tree  in  a  fmiting  state.  Taking  for  example  the  neighbour- 
hood of  the  above  town,  there  ai-c  numbers  of  young  cocoanut 
trees,  from  six  to  twelve  feet  high,  in  an  apparently  healthy  state, 
but  as  soon  as  they  flower  to  fruit,  and  mostly  too  on  the  first 
occasion  of  their  doiag  so,  they  assume  a  sickly  aspect  and  die ;  a 
tree  sometimes  indeed  produces  a  few  fruit,  but  it  then  certainly 
perishes.  I  observed  this  phenomenon  among  several  groups  of 
trees,  miles  apai't ;  my  obser\'ation,  it  is  true,  extended  only  to  one 
side  of  this  exceptional  tract,  of  which  I  have  stated  Black  River 
to  be  the  centre,  but  on  approaching  Savana-la-Mar,  it  was  evident 
that  the  cocoanut  began  to  thrive,  since,  in  that  town,  a  considerable 
number  of  fruiting  trees  exist.  I  cannot  account  for  this  peculiar 
absence  in  this  district,  of  the  conditions  pertaining  to  the  growth 
of  the  cocoanut.  In  Black  River,  indeed,  I  have  heard  it  ascribed 
to  the  presence  of  some  insect,  and  this  opinion  I  consider  deserving 
of  strict  investigation.  In  various  parts  of  the  East  Indies  an 
insect  is  fatal  to  the  growth  of  the  cocoanut.  It  would  be 
highly  interesting  to  try  the  King  cocoanut  on  this  plain,  as  a 
probable  means  of  effecting  the  establishment  of  an  important 
product. 
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Silver  Thatch  "  (Tlmnax  Argcntca)." — This  is  a  fan  palm, 
from  ton  to  twenty  feet  in  height,  with  leaves  from  two  to  three 
feet  in  diameter.  The  fibres  of  those  leaves,  which  constitute  the 
value  of  the  plant,  are  extremely  tenacious.  Silver  Tliatch  abounds 
in  St.  Elizabeth,  most  frequently  growing  out  of  the  bare  rocky 
crevices,  or  on  the  sandy  sea  beach  ;  and  although  in  this  island 
only  used  in  the  districts  in  which  it  is  found  for  thatoliing  huts, 
and  making  a  few  brooms  and  ropes,  it  is  by  far  the  most  useful  of 
the  indigenous  palms.  Large  quantities  of  the  leaves  of  this  palm 
arc  exported  to  England  from  Panama,  Cuba,  and  the  Central 
American  territories.  In  St.  Alban's,  and  the  villages  around  it 
these  leaves  are  plaited  into  cliip  hats,  or,  as  they  arc  sometimes 
called,  grass  hats.  It  is  also  supposed  that  it  is  the  leaf  of  this 
palm  which  is  manufactured  into  the  so-called  straw  hats  in 
Columbia,  of  which,  in  one  district  of  the  country,  the  average 
weekly  sale  is  COO  to  800  dozen,  and  for  the  finest  quality  of  which 
as  much  as  £1  10s.  each  is  obtained.  These  hats  are  largely  exported 
to  the  United  States  and  to  Havana.  In  Jamaica,  as  I  have 
observed,  it  is  chiefly  used  for  thatching,  and  for  this  purpose  I 
consider  it  the  best  adapted  of  all  palms  in  Jamaica  or  elsewhere. 
A  great  traveller,  and  authority  in  palms,  says,  "  nothing  is  more 
suitable  for  roofing  in  the  tropics  than  palms,  if  the  proper  ones 
can  be  obtained;  their  coolness  is  something  delightful."  I  under- 
stand that  considerable  quantities  of  excellent  brooms,  made  from 
the  leaves  of  this  palm,  arc  exported  from  Panama  and  other 
places.  In  this  island  very  few  arc  made  of  this  material,  whilst 
there  can  be  no  doubt  that  a  suflScient  supply  for  home  use  at  least, 
might  be  manufactured,  and  that  too  of  a  more  durable  quality 
than  those  made  from  the  "  Palmetto  straw,"  so  largely  imported 
from  Cuba,  or  than  those  which  arc  made  in  different  parts  of  the 
country  from  greatly  inferior  material.  I  am  told  that  the  ropes 
which  are  also  to  a  veiy  small  extent  made  from  this  thatch,  aro 
usually  considered  superior  to  those  from  the  other  fibres  of  this 
island.  Besides  the  other  uses  of  this  fim  leaf,  it  is  not  improbable 
that  for  making  hats  it  might  be  found  equal  to  that  of  the 
lipijapa  "  (Carludovica  Palmatta)",  a  palm-Uke  plant,  belonging  to 


20 


THE  SUGATl  CANE.  Jan.  1,  1873. 


an  allied  family,  -whicli  arc  made  into  the  celebrated  Panama  liats. 

The  most  conspicuous  of  indigenous  palms,  Loth  ■with  respect  to 
its  abundance  and  the  peciiliar  aspect  it  presents,  is  the  large  Fan 
Palm  "  ( Sabal  TJmbraciilifcra)' ' .  The  St.  Elizabeth  plain,  where  this 
palm  abounds,  exhibits  an  appearance  strangely  different  from  that 
of  any  other  part  of  the  country.  This  tree  sometimes  rises  to  the 
height  of  eighty  feet,  and  the  leaves,  which  arc  of  a  peculiarly 
bright  shining  green,  have  a  diameter  of  about  six  feet.  These 
leaves  are  likewise  largely  employed  for  thatching  purposes.  The 
hard  outer  crust  of  the  trunk,  together  with  that  of  the  Long  Thatch, 
a  palm  closely  resembling  the  Coeoanut,  is  to  a  considerable  extent 
split  into  laths,  about  four  inches  broad,  for  boarding  huts  and 
making  fences,  and  is  so  used  in  the  town  of  Black  Eiver.  Owing 
to  the  very  superior  thatch,  and  the  staves  made  from  these  palms, 
the  negro  houses  in  this  part  of  the  island  present  a  decidedly 
better  appearance  than  elsewhere.  The  "Palmetto  Straw,"  im- 
ported from  Cuba,  is  a  species  of  the  large  Pan  Palm  (Sabal)  and  very 
similar.  The  value  of  tho  importation  from  Cuba  of  this  Palmetto 
straw,  last  financial  year,  amounted  to  £594.  The  price  of  each 
leaf  in  Kingston  is  from  threepence  to  sixpence,  where  it  is 
extensively  made  into  straw  hats,  baskets,  and  brooms.  In  St. 
Elizabeth  the  large  Fan  Palm  is  sometimes  made  into  hats,  and  it  is 
probably  not  inferior  to  the  "Palmetto  Straw"  imported;  at  all 
events,  between  our  "  Silver  Thatch"  and  this  large  Fan  Palm, 
surely  the  importation  of  the  Cuban  material  might  be  obviated. 
I  found  another  species  of  Sabal,  not  hitherto  described  as  indigenous 
to  Jamaica. 

Mangoes. — In  many  parts  of  the  island,  the  Mango,  although  it 
has  only  been  introduced  for  ninety  years,  has  become  one  of  our 
commonest  trees.  On  many  hills  indeed,  and  in  several  low  lying 
parts  of  the  countiy  almost  destitute  of  other  trees,  a  semi-forest  of 
Mangoes  has  .sprung  up  ;  the  Port  lEoyal  Mountains,  for  instance, 
are  becoming  to  a  great  extent  a  Mango  forest.  On  these 
mountains  it  tlirivcs  everywhere  to  a  height  of  3,  .500  feet,  above 
which  elevation,  unless  in  exceptionally  hot  diy  seasons,  it  ceases 
to  bear.    In  St.  Ann's  and  Manchester,  this  tree  equally  abounds, 
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but  in  certain  localities,  of  considerable  extent  in  both  parishes,  it 
lias  ceased  to  yield  for  many  years,  although  formerly  it  bore 
plentifully.  I  am  unable  to  account  for  this  degeneration  as 
regards  fruit,  since  the  tree  itself  presents  the  usual  luxiuiant  and 
healthy  appearance  ;  it  can  hardly  have  resulted  from  any  slight 
physical  change  in  the  soil,  or  in  any  abrupt  alteration  of  tempera- 
ture or  humidity.  It  is  probable  that  a  stock  of  Mangoes, 
transported  to  these  districts,  would  flourish  as  ■well  as  they  did 
formerly  ;  and  the  chances  of  insuring  this  would,  most  likely,  be 
gi'eatly  enhanced  by  a  trial  of  several  varieties  of  our  new  Indian 
Mangoes  grafted  here. 

Bke^u)-Nut. — This  lofty  tree  is  one  of  the  most  important 
indigenous  products  of  Jamaica.  It  is  an  ally  of  the  Bread-Fruit, 
but  very  dissimilar  in  appearance.  It  is  also  unlike  the  commonly 
cultivated  Bread-Fruit,  in  its  being  exclusively  confined  to  the 
localities  in  which  it  is  spontaneously  produced,  namely,  in  and 
near  St.  Ann's  and  Manchester.  Almost  every  part  of  this  plant, 
leaves,  twigs,  and  seeds,  is  utilised  for  fodder,  and  is  highly  appre- 
ciated by  large  ponkecpers,  who  indeed  consider  it  more  nutritious 
for  horses  and  cattle  than  even  com.  When  used  for  fodder,  which 
is  chiefly  in  seasons  of  di-ought,  when  the  pastures  arc  burnt  up, 
the  branches  are  lopped  oflf  and  given  to  the  stock  ;  and  race  horses 
are  often  constantly  fed  in  this  way.  The  seeds  of  this  plant  are 
also  an  agi'ccable  article  of  human  food,  so  that  were  it  largely 
planted  in  countries  subject  to  drought  and  famine,  it  might 
possibly  prove  a  groat  blessing  to  them.  I  would  observe,  in  the 
last  place,  regarding  the  utility  of  this  tree,  that  its  timber,  which 
possesses  a  peculiarly  veined  grain,  is  of  considerable  value  as  a 
cabinet  wood.  'No  attempt,  so  far  as  I  am  aware,  has  been  made 
even  in  Jamaica,  to  disseminate  this  precious  tree,  although  its 
diffusion  throughout  the  island  would  no  doubt  prove  beneficial  in 
mitigating  the  effects  of  frcqaiently  recurring  droughts.  I  have 
procured  both  from  St.  Ann's  and  Manchester  a  considerable 
number  of  seeds,  with  a  view  to  their  distribution. 

Logwood. — The  greatly  increased  trafiio  in  Logwood  during  tho 
past  few  years  seems  to  have  given  rise  to  tho  opinion  that  the 
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supply  is  all  bnt  exliaiisted,  and  must  continue  so  for  a  period  of 
years,  and  I  have  no  doubt  this  to  some  extent  may  be  the  case  in 
the  more  immediately  accessible  parts.  But  yet,  this  very 
exhaustion  of  the  marketable  article  is  not  without  its  advantage, 
as  it  must  necessarily  greatly  promote  and  accelerate  the  cultural 
production  of  an  increased  fviture  supply,  inasmuch  as  the  removal 
of  the  older  trunks  largely  increases  the  area  for  the  expansion  and 
development  of  the  multitudes  of  young  trees  ready  to  take  their 
place.  This  tree,  which  is  usually  the  only  thing  of  value  on  the 
land  it  occupies,  has  been  introduced  into  the  island  for  about  a 
century  and  a  half,  during  which  it  has  undoubtedly  taken  posses- 
sion of  a  greater  area  of  the  country  than  is  occupied  by  any  other 
tree.  The  extent  of  land  covered  by  this  product,  and  that  too  in 
some  large  tracts  almost  so  entirely  as  to  the  exclusion  of  every 
other  kind  of  tree,  lies  for  the  most  part  contiguous  to  the  sea,  and 
may,  I  think,  be  moderately  computed  at  two  liundi'ed  square 
miles.  I  have  alluded  to  the  density  with  which  this  plant 
frequently  covers  the  ground,  and  indeed  this  is  so  great  that  in 
their  struggle  for  existence,  the  few  which  gain  the  mastery  are 
still  much  impeded  in  their  progress  to  maturity,  since  in  most 
cases  very  limited  attempts  are  made  to  facilitate  growth  by  giving 
a  little  attention  to  thinning  out  the  thick  underwood,  although 
an  underbilling  of  the  bush,  perhaps  once  in  two  or  three  years,  is 
all  the  cultural  attention  necessary.  It  is  from  the  consideration 
of  this  fact  that  I  argue  the  advantage  to  the  future  of  this  product 
from  the  briskness  in  the  trade  for  some  time  past.  If  my  estimate 
of  the  extent  of  land  occupied  by  Logwood  be  near  the  mark,  I 
feel  assured  that  with  the  slight  degree  of  attention  I  have  men- 
tioned, the  gross  prodxiction  of  the  island  could  not  be  less  than 
thi-ee  hundred  thousand  tons  a  year. 

CoPFEE. — The  cultivation  of  the  Coffee  plant  in  Jamaica  is 
remarkably  accommodating  to  all  varieties  of  climates  and  soils 
which  the  island  iisually  affords,  from  the  comparatively  arid  to 
the  most  humid  of  the  former,  and  of  the  latter,  from  the  level  of 
sea  up  to  nearly  5,000  feet.  Amongst  all  the  exported  commo- 
dities this  one  is  most  generally  produced,  and  is  the  mainstay  of 
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tlic  peasantry.  It  is  tlicir  favourite  ambition  to  own  a  plot  of 
Colfco  as  'being  a  product  which  always  commands  a  ready  money 
sale.  This  cultivation  by  the  peasantry  is  replacing,  and  in  some 
degree  compensates,  for  the  rapidly  dimiaishing  production  of  the 
large  plantations.  In  one  respect  this  is  greatly  to  bo  regretted, 
viz.,  in  regard  to  the  very  inferior  article  produced  by  the  small 
settlors,  compared  with  the  renowned  coffee  of  the  large  planta- 
tions, the  latter  being  in  value  worth  about  one  hundred  per  cent, 
more  than  the  former.  This  discrepancy  ia  some  measure  arises 
from  the  more  favourable  conditions  of  climate  in  which  the 
plantations  are  situated,  but  it  is  also  in  a  great  measure  the  result 
of  the  rude  and  indifferent  method  of  curing  and  preparing  for  the 
market  pursued  by  the  settlers.  As  a  strong  proof  of  this  great 
difference  in  value  between  the  production  of  the  large  plantations 
and  that  of  these  settlers,  it  may  bo  remarked  that  the  coffee 
obtained  from  these  settlors  in  a  fresh  state,  and  manufactured  by 
the  large  planters,  is  greatly  increased  in  value — perhaps  not  less 
than  fifty  per  cent.  In  regard  to  the  subject  of  cultivation  by  the 
small  settlers,  it  would  also  be  very  desirable,  if  some  method 
could  be  adopted  for  stimulating  them  to  more  careful  attention  to 
cultivation,  as  this  would  largely  increase  the  production  of  the 
plant.  Among  the  defects  of  their  system  of  cultivation  may  be 
mentioned  the  following  :  the  thick  intermixture  with  the  Coffee  of 
fruit  and  other  trees,  as  well  as  provisions,  (for  although  some  of 
these  trees  with  the  Plantain  and  Banana,  if  sparsely  scattered 
throughout  their  grounds,  are  certainly  favourable  to  shade,  more 
especially  in  a  cby  climate),  yet  as  they  cany  out  this  method  of 
inter-planting,  so  dark  and  dense  a  shade  is  formed,  and  the  soil  is 
so  impoverished  that  the  Coffee  becomes  spindly  and  weak,  with 
only  a  few  branches  and  leaves  at  the  top.  Again,  the  Coffee  trees 
themselves  are  sometimes  permitted  to  grow  so  thick  together  that 
they  have  more  the  appearance  of  weeds  than  a  cultivated  plant, 
owing  to  the  impossibility  of  the  rays  of  the  sun  ever  penetrating 
them,  and  to  the  circulation  of  air  effecting  its  ofScc.  Another 
phase  of  non-cultivation  exists  in  weeds  being  allowed  to  choke  the 
plant.    I  hope  there  arc  indicated  in  these  remarks  some  reasons 
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wortliy  of  consideration,  on  the  pait  of  the  Government,  why  the 
small  planters  of  Coifec  should  receive  encouragement  to  adopt  a 
more  intelligent  and  profitable  method  of  curing  and  cultivating  it. 

PrsiEXTO. — This  well-known  product  of  Jamaica  ahounds  in 
Bcvcral  parishes,  but  chiefly  in  St.  Ann's.    There  are  two  perfectly 
distinct  varieties  of  the  plant,  one  of  which  is  popularly  called  the 
"  male  tree,"  and  is  constantly  found  in  companionship  with  the 
other,  or  bearing  tree.    Ifotwithstanding  the  assertion  of  botanists, 
giving  advice  on  the  subject,  that  as  the  bearing  tree  possesses  both 
male  and  female  organs,  and  is  cousequenlly  capable  of  self 
fertilization,  the  male   tree  is  futile,  and  should  therefore  bo 
destroyed,   large    owners  of  Pimento  have  maintained  from 
experience,  that  the  male  tree  is  indispensable  to  fertilisation,  or 
at  all  events,  to  a  good  crop.    If  the  futility  of  the  male  tree  could 
be   once   satisfactorily  established,   it  would  be  a  matter  of 
importance,  as  it  would  inspire  confidence  in  the  gi'owers  to  destroy 
these,  which  at  present  occupy  about  a  fifth  part  of  most  plan- 
tations.   Both  kinds  of  trees  possess  hermaxihrodite  flowers,  and 
the  male  on  some  occasions  produce  a  few  small  fruits.    I  regret 
that  I  have  not  had  sufficient  opportunity  of  testing,  and  which  I 
think  further  investigation  will  tend  to  confii-m,  namely,  that  the 
male  plant  possesses  much  stronger  male  organs,  and  vice  versa,  the 
bearing  plant  much  stronger  female  ones.    Should  my  observation 
prove  correct,  the  utility  of  the  male  tree  in  the  plantation  can 
easily  be  understood.    The  Pimento,  besides  being  a  valuable  spice 
is  also  in  great  demand  for  walking  and  umbrella  sticks.  These 
are  annually  exported  to  England  in  largo  quantities  in  their  rough 
state,  where  they  fetcli  from  fourpcnce  to  eightpencc  apiece.  For 
walking  sticks  they  are  manufactured  into  almost  every  variety  of 
fanciful  patterns  by  staining,  carving,  and  other  proces.ses,  and  the 
wood  being  very  strong  and  close  grained,  admits  of  its  general 
adaptation  to  almost  any  pui-pose.    For  umbrellas  they  are  veiy 
useful,  for  their  rigid  nature  prevents  their  breaking  or  becoming 
crooked;  at  present  to  collect  say  20,000  suitable  sticks,  avery  large 
area  of  land  must  be  searched,  whereas  one  acre  under  cultivation  for 
this  sole  pm-pose,  almost  evciy  stick  would  be  available,  and  also 
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superior  to  the  generality  of  those  obtained  at  random,  ■whilst  by 
planting  it  at  about  one  foot  apart  it  would  produce  upwards  of 
40,000. 

Black  Riveh  Plux. — The  most  remarkable  circumstance 
connected  with  this  extensive  and  beautiful  district  is  the  entire 
absence  of  any  attempt  to  utUize,  for  agricultural  pui-poses  (except 
perhaps  on  a  few  acres),  the  stream  which  flows  through  it  with  a 
navigable  length  of  thirty  miles,  and  from  which  it  derives  its 
name.  Notwithstanding  the  unsui-passed  facilities  for  irrigation, 
there  are  not  many  hundred  tons  of  sugar  produced  throughout 
this  whole  plain  of  probably  not  less  than  200,000  acres.  A 
considerable  portion  of  this  plain  is  in  morass,  which  must 
imdoubtedly  contain  some  of  the  richest  land  in  Jamaica.  Among 
the  means  of  drainage  which  might  be  employed  may  be  mentioned 
for  instance,  the  Cornish  pumping  engine,  which  wUl,  with  1121bs. 
of  coal,  lift  50,000  tons  of  water  one  foot,  a  single  engine  of  ono 
lumdrcd  horse  power  being  equal  to  the  work  of  reclaiming  about 
10,000  acres  of  land.  There  can  scarcely  be  a  doubt  that,  were 
this  splendid  expanse  of  country  abundantly  watered,  more  sugar 
than  the  present  yield  of  the  whole  island  could  be  produced  in 
detached,  selected  pieces,  and  at  the  same  time  the  present  average 
yield  doubled  and  trebled.  I  feel  indeed  convinced,  that  from  all 
its  great  natural  advantages,  this  plain  is  destined  to  be  at  some 
future  time,  however  distant,  one  of  the  richest  spots  in  the  West 
Indies.  "Whilst  touching  upon  the  subject  of  sugar,  in  connection 
with  this  district,  it  may  not  be  altogether  amiss  to  express  my 
own  settled  belief  that  the  time  is  not  far  distant,  if  Jamaica  is  to 
hold  her  own  in  the  wide  spread  rivalry  of  sugar  production,  when 
central  factories  must  inevitably  be  instituted.  Under  such  a 
system  the  peasantry  would  be  able  to  sell  their  cane  by  the  ton  to 
the  largo  manufacturer  with  great  advantage,  and  {his  would 
undoubtedly  give  a  great  impetus  to  the  present  rude  system  of 
cultivation  and  manufacture  pursued  by  them.  But  besides  this, 
other  advantages  might  also  be  expected  to  follow;  thus,  for 
instance,  the  people  would,  by  force  of  competition  and  experience, 
be  brought  to  perceive  the  vast  disparity  in  the  weight  of  canes 
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yielded  per  acre  under  different  conditions  of  cultivation ;  at  present 
an  acre,  under  long-continued  and  ■nrctched  cultivation,  does  not 
Bomctimcs  produce  over  a  ton,  whereas  under  high  culture  the  yield 
ouglit  to  be  from  twenty  to  thirty  tons. 

A  considerable  portion  of  the  area  of  Jamaica — hundi'cds  of 
square  miles — is  characterised  by  low  rocky  hills,  with  little  or  no 
soil,  on  which  systematic  tillage  could  not  be  conducted,  but  the 
utilization  of  which  is  of  great  importance  to  the  future  of  the 
Colony.  I  have  ah-eady  referred  to  the  great  value  of  the  two 
spontaneous  products.  Silver  Thatch  and  Log^vood,  the  latter  of 
wliicli  flourishes  in  places  so  poor,  that  the  soil  is  unfit  for  ordinary 
agricultural  purposes,  and  could  scarcely  bo  turned  to  any  other 
purpose,  whilst  the  former,  although  at  present  limited  in  its 
distribution  and  quantity,  luxuriates  where  found  on  a  still  moro 
barren  condition  of  soil,  being  chiefly  found  on  the  crevices  of  the 
naked  rock,  or  on  the  sandy  sea  shore.  If  therefore,  pursuing  the 
purpose  for  which  nature  has  intended  it,  steps  were  taken  to 
disseminate  and  establish  Silver  Thatch  over  the  said  barren  wastes, 
which  are  so  peculiarly  suited  to  it,  the  future  benefit  to  the 
resources  of  the  country  would  undoubtedly  bo  very  considerable, 

I  have,  &c., 

(Signed)  Eobeet  Tnousoif, 

Superintendent  Satanic  Garden. 

The  JTonouraile  the 

Acting  Colonial  Secretary. 


MIKEEAL  COTTOX. 

This  so  called  mineral  cotton  has  lately  been  recommended  as  a 
good  covering  for  steam  boilers  and  steam  pipes.  It  is  obtained 
by  introducing  a  jet  of  steam  into  slag  or  scoria  when  in  a  red  hot 
or  molten  state.  By  the  action  of  the  steam  it  is  reduced  into  the 
finest  fibres  which,  when  pressed  together,  produce  a  mass  similar 
to  cotton,  suitable  for  the  above  application  in  consequence  of  its 
non-conductibility  of  heat,  and  its  porosity. — ZeiMirift  fur  Zuck- 
erindmtrie. 


Jan.  1,  1873.  THE  STJGAE  CANE. 


27 


ON  THE  INFLUENCE  OF  FORESTS  ON  RAINFALL. 
Bv  Alpbed  Fbteb. 
(Continued  from  page  649,  vol.  iv.) 

"  Connection  between  tlie  Rainfall,  Elevation,  ^e.  fin  Mauritius.) — ^Taking  the 
elevation  alone  into  account,  the  results  of  five  years'  otservatiou  (1862-66) 
at  nino  stations,  show  that  the  rainfall  increases  with  the  height  up  to  ahout 
1000  feet,  and  then  decreases  ;  thus  : — 

Mean  height.  Mean  Rainfall. 

Feet.  Inches. 

120    44-712 

600    67-980 

945    106-907 

1230    .-.   67-730 

"  But  there  must  he  other  conditions  affecting  the  rainfall,  for  wo  find 
such  anomalies  as  the  fall  at  960  feet  hcing  double  the  fall  at  930  feet,  and 
tlie  fall  at  50  feet  being  double  the  fall  at  130  feet.  Now,  these  discordances 
disiippoar  when  we  take  into  account  the  side  of  tho  island  on  which  the 
gauge  was  placed,  and  tho  distance  from  tho  east  coast,  as  well  as  tho 
altitude.  An  analyses  of  all  tho  observations,  with  respect  to  tho  several 
conditions,  leads  to  tho  following  conclusions  : — 

(1.)  "  On  either  side  of  tho  island  the  rainfall  increases,  from  the  coast  up 
to  the  highest  station  on  that  side,  and  attains  a  maximum  at  or  near  tho 
Buuimit  of  tho  eastern  declivity,  the  line  of  maximum  fall  extending  from 
near  Labom-donnais  in  the  north,  away  to  the  southward,  passing  probably 
to  the  east  of  Esperiince,  and  to  tho  west  of  Cluny,  and  thence  to  the 
neighbourhood  of  Grand  Bassiu  and  tho  Savanno  mountains,  in  tho  south ; 
and  along  this  line  tho  maximiun  rainfall  itself  varies,  and  is  greatest  on  tho 
highest  and  most  wooded  p.arts  of  the  island,  near  the  commencement  of  the 
slopie  to  the  east." 

(2.)  "The  rainfall  on  tho  east  coast  is  from  two  to  three  times  greater 
than  on  the  west  coast." 

(3.)  "  I'Vom  the  east  coast  westward  to  tho  highest  station  on  the  eastern 
side,  the  increase  of  height  is  to  tho  increase  of  rainfall  nearly  in  the  ratio 
of  0  to  2,  and  from  the  west  coast  eastward,  to  the  highest  stations  on  thQ 
western  side,  nearly  in  the  ratio  of  5  to  1." 

(4.)  "  Tho  rainfall  at  Esperance,  one  of  the  highest  stations  on  tho  western 
side,  is  four  times  the  rainfall  at  Gros  Cailloux,  on  tho  west  coast ;  and  thQ 
rainfall  at  Cluny,  the  highest  station  on  the  eastern  side,  is  little  more  than 
twice  the  fall  at  Beau  Vallon  and  La  Gaiete,  on  tho  east  co.ast,  and  fivo 
times  the  fall  at  Gros  Cailloux." 
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(5.)  "  If  the  other  conditions  be  the  same,  the  nearer  the  station  is  to  tlio 
east  coast  the  greater  the  rainfall." 

"  There  arc  apparently  two  exceptions  to  this  last  remark — the  first  is  in  the 
case  of  St.  Aubin,  near  the  southern  extremity  of  the  island,  where  the 
mean  rainfall  is  considerably  greater  than  at  stations  on  the  east  coast,  being 
for  two  years  (1865-66)  93-057  inches.  But  the  prevailing  wind  arrives  at 
St.  Auhin  without  passing  over  much  land,  and  immediately  to  the  north- 
ward of  it,  there  are  steep  ascents  and  high  mountains." 

"  The  other  exception  is  in  the  case  of  Flat  Island,  a  small  island  about 
five  miles  north  of  the  most  northern  point  of  Mauritius.  The  mean  rain- 
fall there  for  two  years,  (1862-3),  at  30  foot  above  the  sea-level  was  32'280 
inches,  against  30'908  inches,  and  29'350  inches  at  Port  Louis  and  Groa 
Cailloux  respectively,  for  the  same  period.  But,  though  that  island  is 
further  east  than  other  stations  at  which  the  rainfall  is  much  greater,  it  is  at 
a  greater  distance  from  high  land,  and  as  it  is  but  a  small  speck  in  the  ocean, 
and  the  prevailing  wind  does  not  come  to  it  from  the  main  land,  it  would 
seem  that  the  rainfall  there  represents  approximatively  at  least,  the  rainfall 
at  sea ;  and  if  it  docs  so,  it  follows  that  fully  one-half  of  the  rainfall  of 
Mauritius  is  due  to  local  causes,  such  as  elevation." 

"Distribution  of  rainfall  according  to  Season,  ^c. — The  following  is  the 
order  of  the  months,  according  to  the  amount  of  rainfall.  February,  January, 
March,  Deccmbei-,  August,  Aiiril,  May,  July,  June,  November,  October, 
September." 

"  During  the  four  months  of  December  to  March,  the  rainfall  is  above 
the  mean  montlily  f aU  for  the  year,  and  during  the  other  eight  months  below 
it.  Hence  the  former  months  may  be  regarded  as  the  rainy  season,  and  tho 
latter  as  the  dry  season.  The  term  dry,  however,  applies  with  much  more 
force  to  the  three  mouths  of  September  to  November." 

"  An  analysis  of  the  observations  shows : — ■ 

"  (1.)  That  over  the  island,  generally,  58  per  cent,  of  tho  annual  rainfall 
falls  in  December  to  March,  whilst  only  11  per  cent,  falls  from  September  to 
November." 

"  (2.)  That  the  seasons  with  respect  to  rainfaU  are  much  more  distinct  at 
the  stations  where  the  annual  rainfall  is  least ;  that  is,  generally,  at  or  near 
the  coasts,  and  particularly  on  the  west  coast,  as  at  Port  Louis  and  Gros 
Cailloux,  where  67  per  cent,  of  tho  rain,  for  tho  year,  falls  in  December  to 
March,  and  only  7  per  cent,  from  September  to  November." 

"  "We  thus  see  that  the  conditions  which  produce  a  much  greater  annual 
rainfall  at  certain  stations,  likewise  tend  to  obliterate  the  distinction  of 
spasons  into  dry  and  wet." 

"  During  fourteeen  years'  observations  at  Port  Louis,  the  greatest  rainfall 
in  any  one  month  was  46-570,  in  February,  1861,  and  the  least,  no  rainfall  at 
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.Jl,  November,  18j9,  and  Novcmljer,  1866,  (this  latter  month  hoing  the  least 
,ainy  on  rceord).  The  greatest  fall  at  Gros  Cailloux  for  any  one  month 
during  five  ycara,  (1862-66,)  was  13'420  inches  in  Februarj',  1865;  and  tho 
least  0-150  inches  in  November,  1863,  and  September,  1865.  At  Climy,  for 
the  same  five  years,  the  greatest  fall  in  any  one  month  was  43'600  inches,  in 
December,  1865;  and  the  least,  1'090  inches,  in  November,  1863.  The 
greatest  and  least  falls  at  the  other  stations,  for  any  one  month,  were  inter- 
mediate." 

"Tho  gi-eatcst  rainfall  on  any  one  day  at  Port  Louis,  in  each  year,  during 
fourteen  years  (1853-66,)  ranged  from  10  inches,  on  the  15th  February,  1861, 
to  1'720  inches,  on  the  24th  Slarch,  1866.  At  tho  other  stations  the  greatest 
rainfall  on  any  one  day  took  place  on  the  12th  February,  1865,  and  on  the 
27th  and  28th  December,  1865,  on  which  occasions  the  fall,  in  twenty-four 
hours,  ranged  from  25  to  6  inches." 

"  Mainy  days  and  rain-learing  winds. — The  results  for  Port  Louis  under 
this  head  are  as  follows  : — 

"The  mean  annual  number  of  days  on  which  rain  falls  is  134,  viz.,  16  in 
January,  17  in  February,  15  in  March,  10  in  April,  9  in  May,  8  in  June,  11 
in  July,  12  in  August,  7  in  September,  8  in  October,  9  in  November,  and  12 
in  December." 

"Hence  tho  fluctuation  in  tho  frequency  follows  tho  same  law  as  tho 
amount  of  rainfall." 

"  The  number  of  times  rain  may  bo  expected  to  fall  in  tho  course  of  the 
year,  with  the  wind  from  each  of  the  principal  points  of  tho  compass,  is  as 
follows:  north  6,  north-east  13,  east  61,  south-east  40,  south  3,  south-west 

I,  west  3,  north-west  10,  calm  3." 

"  Here  we  see,  as  might  be  expected,  from  its  vast  preponderance,  and  its 
coming  over  a  great  expanse  of  evaporating  surface,  that  the  principal  rain- 
bearing  wind  is  the  trade  wind,  from  S.  E.  to  E.  N.  E." 

•'  In  proportion  to  their  frequency,  however,  the  northerly  and  north- 
westerly winds  bring  fuUy  as  much  rain  as  tho  trade  wind,  and  some  of  the 
heaviest  downfalls  have  been  with  the  wind  from  the  north  and  north-west, 
as  in  tho  12th  February,  1865." 

"  When  rain  from  the  north-west  is  general,  the  relation  between  the  east 
and  west  coasts  with  regard  to  rainfall  is  reversed ;  which  shows  that  tho 
east  coast  owes  its  greater  rainfall  to  being  on  the  windward  side  of  the 
island." 

"  Tho  rainiest  hours  of  the  day  are  from  1  to  6  p.m." 

"  Flue/nations  of  the  Annual  Sain/all : — The  last  columns  in  tables  L  and 

II.  would  exhibit  the  secular  variation  at  Port  Louis,  so  far  as  that  could  bo 
done  by  fourteen  years'  observation,  if  the  same  gauge  had  been  used  under 
tho  same  conditions.'' 
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"Yet  it  13  evident,  that  from  1853  to  1856,  the  rainfall  at  Port  Louis  in- 
creased, and  then  decreased  to  1858,  the  last  year  of  the  six  years'  series  ; 
that  from  1858  to  1861  is  increased,  even  at  40  feet  atove  the  ground;  and 
that  from  1861  to  1866,  a  very  marked  decrease  took  place." 

"  The  total  rainfall  during  the  last  five  years  (1862-66),  of  the  whole 
period  of  fourteen  )-ears,  (1853-66)  was  151'265  inches,  against  211'5"9 
inches  duiing  the  first  five  years,  (1853-57),  and  237'041  inches  during  tlio 
five  years  (1857-61),  leaving  for  the  last  five  years  (1862-60),  deficiencies  of 
70-3H  to  85-776  inches  respectively." 

"  These  deficiencies  are  partly  due  to  difference  of  elevation,  hut  after 
malring  ample  allowance,  we  find  that  the  rainfall  during  the  five  years, 
(1862-66),  was  considerably  less  than  during  any  previous  five  years  of  the 
■whole  period." 

"  Comparing  now  the  monthly  and  yearly  results  for  those  five  years,  or 
(taking  in  1861)  for  the  six  years  (1861-66)  iKto' sc,  and  with  those  of  the 
previous  eight  years,  we  find  that  the  monthly  and  annual  fluctuations  were 
much  greater  in  and  after  1861  than  hcfovo  it.  From  1861  to  1806,  the 
yearly  fall  at  Port  Louis  fluctuated  between  68733  and  20'571  inclics, 
whereas,  during  the  previous  eight  years,  it  only  fluctuated  between  46'655 
and  35-341  inches;  the  fall  in  1862  was  less  than  half  the  fall  in  1861,  and 
tho  fall  in  1866  less  than  half  the  fall  in  1865.  Again,  in  no  former  year  of 
the  period  of  fourteen  years  did  such  floods  occur  as  in  1861  and  1865,  or 
such  severe  droughts  as  in  1805  and  1866." 

"  Tlie  fluctuation  of  the  annual  rainfall  in  other  parts  of  the  island, 
during  the  five  years  1862-66,  wiU  bo  seen  in  p.  648  vol.  iv.,  an  exmination  of 
which,  will  show  that  tho  rainiest  stations  are  subject  to  much  less  variation 
than  the  least  rainy.  Thus,  at  Cluny,  the  greatest  and  least  annual  falls 
were  192-45  and  122-48  inches,  whereas  at  Gros  Cailloux  they  were  36-57 
and  20-72  inches,  and  at  Port  Louis  44-737  and  20-571  inches.  Hence  the 
conditions  which  make  certain  stations  much  more  rainy  th.an  others,  render 
tho  amount  of  annual  fluctuation  less." 

"  We  do  not  know  from  direct  observation,  -n-hethor  the  rainfall  over  tho 
island  generally  was  loss  from  1862  to  1866,  than  during  any  previous  five 
years ;  but  the  relation  which  is  found  to  subsist  between  tho  rainfall  at  any 
one  station  and  at  all  tho  stations,  enables  us  to  state  that  the  diminution 
observed  at  Port  Louis,  was  not  local,  but  general.  Tho  tables  show  clearly 
that,  if  the  rainfall  increases  or  diminishes  at  any  one  station,  as  Fort  Louis,  it 
increases  or  diminishes  at  all  the  stations  without  exception.  Hence,  as  the  rain- 
fall at  Port  Louis  wiis  less  during  the  five  years,  1862-66,  than  during  any 
former  five  years  since  1853,  wo  infer  that  there  was  a  similar  decrease  over 
the  whole  island." 
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"  "We  know  also,  tli;it  in  the  course  of  that  period,  there  -were  excessive 
floods  and  droughts  at  all  the  stations,  and  that  the  sugar  cane,  and  conse- 
quently the  general  interests  of  the  Colony  suiFered  greatly.  And,  as  if  it 
■was  not  enough  that  vegetation  alone  should  ho  blighted,  the  driest  year  of 
all  (1866),  was  followed  hy  an  epidemic,  which  swept  away  fully  one-tenth 
part  of  the  population." 

"Destruction  of  the  Forests. — The  period  of  ohscrvation  is  too  short  to 
cnahlo  us  to  arrive  at  a  Siitisfactory  conclusion  as  to  whether  the  decrease 
of  rain  in  JIauritius,  since  1861,  is  temporary  or  permanent.  But,  as  during 
the  last  fifteen  years,  and,  so  far  as  can  be  ascertained  ever  since  the  isliind 
was  discovered,  there  has  been  no  period  of  equal  duration,  in  which  bo 
little  rain  fell,  and  in  which  floods,  droughts,  and  sickness  have  been  so 
prevalent,  it  may  be  interesting  to  enquire  whether  any  local  changes  of 
a  physical  character  have  taken  place,  which  might  in  any  degree  account 
for  so  unusual  or  it  may  be  unprecedented  occurrences." 

"  Now,  the  only  known  change,  which  would  be  at  all  likely  to  produce, 
or  tend  to  produce  any  such  effects,  is  the  change  which  has  been  brought 
about  in  the  condition  of  a  large  portion  of  the  surface  of  the  island  hy  a 
rapid  extension  of  population  and  agriculture,  and  a  corresponding 
destruction  of  the  primeval  forests." 

"  ITicre  is  a  considerable  variety  of  indigenous  trees,  several  of  which 
attain  heights  of  from  30  to  40  feet  or  more,  and  which  at  one  time  afforded 
excellent  timber.  With  those  trees  and  a  variety  of  shrubs  and  creeping 
plants,  the  island  was  at  one  time  densely  covered,  except  on  the  bare 
summits  and  steep  rocky  flanks  of  the  mountains,  and  hero  and  there  where 
patches  of  savannah  and  some  barren  plains  existed  !' 

"  How  many  acres  of  these  forests  have  been  cut  down,  and  how  many 
still  remain,  are  questions  which  cannot  be  fully  answered,  because  no 
measurements  have  been  made.  We  can  only  arrive  at  approximate  estimates 
by  considering  the  progress  of  population  and  agriculture." 

"In  1764,  the  population  of  the  island  was  18,732,  from  which  it  rose  to 
59,000  in  1797,  158,462  in  1846,  183,406  in  1851,  and  313,462  in  1861. 
MTion  the  epidemic  broke  out  early  in  1867,  the  population  was  about 
340,000,  or  455  to  the  square  mile,  which  is  a  high  rate." 

"  The  progress  made  by  agriculture  during  the  last  20  years  has  been  very 
great.  Thus,  the  quantity  of  sugar  (the  only  export,)  made  in  1845-46  was 
only  46,610  tons,  whereas,  in  1853-4  it  was  90,740  tons,  and  141,215  tons  in 
1862-63.  From  1861  to  1856  the  crop  steadily  incroiised  ;  it  then  fluctuated, 
but,  on  the  whole,  increased  up  to  141,215  tons  in  1862-63,  which  was  tho 
largest  crop  ever  made.    Since  that  time  it  has  been  decreasing." 

"lliis  rapid  increase  of  population  and  produce,  since  1851,  is  duo  to 
immigration  from  India  and  to  the  importation  of  guano.   By  introducing 
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Coolies  to  any  desired  extent,  and  ty  using  guano  in  the  damp  soils  in  th 
interior  of  the  island,  it  was  thought  that  fortunes  might  he  realized  ;  anc 
the  wealth  of  the  colony  greatly  increased ;  and  so  a  vigorous  attack  wa;_ 
made  upon  the  forests  in  all  directions.  Extensive  tracts  were  hrought  undei 
cultivation  for  the  first  time  in  Moka  and  Plaines  WOhelms  on  the  tahle- 
land,  and  in  the  higher  parts  of  Flacq,  Grand  Port,  and  Savanne,  hordering 
on  the  table-land,  which  were  the  localities  where  the  forests  were  most 
abundant.  The  yearly  iiroduce  increased  in  aU  the  districts,  but  more 
especially  in  those  just  mentioned.  Thus,  the  sugar-produce  of  Savanne 
rose  from  5,615  tons  in  1852  to  13,000  tons  in  1862,  that  of  Flacq  from  15,000 
tons  to  38,875  tons,  and  that  of  Moka  from  800  tons  to  17,563  tons  in  the 
same  period." 

"According  to  Blue-books  for  1852  and  1864,  there  wore  60,352  acres 
more  in  cultivation  in  the  latter  than  in  the  former  year  in  Flacq,  Moka, 
Plaines  WiLhelms,  Grand  Port,  and  Savanne,  and  the  greater  portion  of  that 
area  had,  previously  to  1852,  been  in  forest." 

"  But  that  was  only  a  part  of  the  clearings  that  took  place.  As  the  popu- 
lation and  cane  cultivation  extended,  buildings  of  every  description  (includ- 
ing man}'  new  sugar-factories,)  and  the  consumption  of  fuel  increased.  Tlie 
wood  felled  for  agricultural  purposes  did  not  supply  the  demand.  Proprietors 
of  forests  in  high  and  remote  parts  of  the  island,  where  the  climate  was  as 
j'ct  too  damp  and  rainy  for  the  sugar-cane,  also  engaged  in  the  work  of 
destruction,  partly  because  the  wood  fetched  a  high  price,  and  partly  because, 
seeing  that  the  table-lands  at  lower  levels  were  becoming  productive,  they 
believed  that  in  course  of  time  their  land  would  also  become  fit  for  cultiva- 
tion; for  it  was  very  well  known  and  admitted  that  the  climate  became  drier  in 
proportion  as  the  forests  were  cut  down.  In  this  way  large  tracts  of  forests 
have  been  either  much  thinned  or  entirely  cleared  in  localities  which  have 
not  been  cultivated." 

"  Upon  the  whole,  I  think  that  at  least  70,000  acres,  or  about  one-sixth  of 
tho  entire  area  of  the  island,  have  been  denuded  of  forest,  since  1852,  and 
that,  too,  on  the  central  and  elevated  parts,  at  or  near  tho  sources  of  rivers, 
and  in  the  neighbourhood  of  swamps  and  marshes,  as  at  the  Mare  aux  Vakois, 
close  to  which  sugar  plantations  have  been  lately  commenced." 

"  It  is  difficult  to  say  what  is  the  extent  of  forest  still  remaining  ;  only 
very  small  portions  are  intact.  Altogether  there  may  be  80,000  acres,  of 
which  a  large  part  is  in  a  state  of  decadence." 

"  Effects  of  Denudation. — Now,  without  entering  into  a  discussion  on  tho 
subject,  it  seems  to  mo  that  the  destruction  of  the  forests  in  a  tropical  island 
like  Mauritius,  would  be  followed  by  a  decrease  of  the  humidity,  an  elevation 
of  the  temperature,  and  a  diminution  of  the  rainfall." 
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"  "With  regard  to  tho  first  of  these  probable  effects,  it  reqiui'cs  no  instru- 
mental observations  to  show  that  the  climate  in  the  interior  of  the  island  is 
much  drier  now  tlian  it  was  some  years  ago.  Tho  inhabitants  of  Moka  and 
the  upper  parts  of  Plaines  Wilholms,  have  had  practical  proof  of  the  dificr- 
cnco  in  the  fact  that  before  those  districts  were  planted  with  canes,  it  was 
necessary  to  expose,  at  short  intervals,  clothes,  books,  furniture,  &c.  to  sun 
and  air,  in  order  to  protect  them  from  mould." 

"  The  change,  in  this  respect,  in  the  littoral  and  drier  parts,  has,  of  course, 
been  less ;  but  it  seems  to  bo  appreciable  even  at  Port  Louis.  Thus,  tho 
mean  relative  humidity  there  for  periods  of  five  years,  since  1853,  has  been 
as  follows : — 

Years.                                Eelativo  Humidity. 
1853-57   72-1 

1858-62   73  1 

1863-67   68-2 

*•  The  very  marked  decrease  since  1862  cannot  well  be  accounted  for, 
except  on  the  supposition  that  as  the  trade  wind  passes  over  the  table  land 
before  reaching  the  Observatory,  the  effect  of  the  clearings  upon  tho  himii- 
dity  of  the  air,  away  to  windward,  has  extended  to  Port  Louis." 

"  Observations  have  not  been  made  sufficiently  long  and  regularly  at  any 
station  in  the  interior,  to  show  whether  or  not  the  temperature  has  increased 
where  forest  once  existed.  At  Port  Louis,  the  mean  temperatiure  in  the  shade 
for  groups  of  five  years,  since  1853,  has  been  as  follows  : — 


Years.  Temperature. 
1853-57   76-6 

1858-62   77  0 

1863-67   77-2 

"  Tliese  figures  appear  to  indicate  a  slight  upward  tendency." 

"  I  have  already  shown  that  the  rainfall  since  1861  has  decreased." 

"  The  vapour  pressme  has  also  decreased.    Thus  : — 

Years.  Vapour  pressiu'O. 

1853-57   -657 

1858-62   -665 

1863-67   -638 


"  I  would  submit,  then,  that  tho  decrease  of  rainfall,  humidity,  and  vapour 
pressure,  and  the  occurrence  of  floods  and  droughts,  since  1861,  may,  in  some 
measure  be  due  to  the  cutting  down  of  the  forests,  which  commenced  on  an 
extensive  scale  about  1852,  was  vigorously  carried  on  till  1862,  and  is  still 
being  prosecuted,  though  to  a  smaller  extent." 

"The  rainfall  returns  for  1867  have  not  yet  been  received;  but  I  am 
informed  that  at  Port  Louis,  for  that  year,  tho  fall  was  35'97  inches,  wliich  is 
much  gi-eater  than  the  fall  in  1866,  but  still  consider.ibly  below  the  mean  of  tho 
last  fifteen  years.    It  would  appear  also,  that  in  the  course  of  the  present 
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year  (1868),  there  ha\-o  been  copious  rains,  and  on  one  or  two  occasions  heavy 
floods,  which  may  yet  he  followed  hy  corresponding  droughts,  as  in  1865." 

"  With  a  view  to  elucidate  still  further  this  interesting  and  important 
subject,  I  hope  to  have  observations  taken  at  localities,  which,  as  far  as 
possible,  shall  only  differ  with  each  other  with  respect  to  forest.  As  yet,  we 
only  know  generally  that  the  stations  near  the  remaining  forests  are  the 
rainiest,  without  being  able  to  determine  how  much  of  the  rainfall  is  due  to 
forest,  and  how  much  to  elevation  and  aspect." 

"  Outbreak  of  Fever  in  1SG7. — There  are  some  considerations  which  seem 
to  indicate  that  the  terrible  fever  which  has  lately  been  devastating  the 
island,  may  be  a  consequence  of  the  climatic  changes,  brought  about  either 
by  tlie  felling  of  the  forests,  or  by  some  less  probable  cause." 

"  The  fever,  which  is  entirely  local  and  non-contagious,  was  never  before 
known  in  the  island  as  an  epidemic.  Now,  as  has  been  stated  above,  at  no 
former  period,  so  far  as  can  be  ascertained,  were  floods  and  di-oughts  so 
prevalent,  and  the  annual  rainfall  so  small,  as  during  the  five  years  which 
preceded  the  outbreak  of  fever." 

"  It  is  admitted  by  all  that  the  fever  is  malarious.  The  conditions,  there- 
fore, which  favour  the  production  of  malaria,  nmat,  one  would  suppose,  have 
had  gi-eatcr  play  than  formerly,  and  this  seems  to  have  been  the  case.  The 
ponds,  swamps,  and  marshes  on  the  lowlands  near  the  coast,  which  ai-e 
supplied  with  water,  not  only  by  the  rains  that  fall  there,  but  by  drainage 
and  percolation  from  the  more  elevated  groimds  where  the  rains  are  heaviest, 
necessarily  become  more  or  less  dry  in  periods  of  general  drought,  whilst  in 
periods  of  heavy  rain  they  overflow.  On  the  12th  of  February,  1865,  all  the 
low-lying  grounds  wore  swamped,  and  the  swollen  streams  brought  down 
much  vegetable  debris,  wliich  partially  filled  the  ponds  and  lagoons.  As  tho 
flood  was  followed  in  the  coiirso  of  tho  year  by  droughts,  these  organic 
deposits  were  partially  laid  bare.  Somewhat  similar  floods  took  place  in 
December  of  the  same  year.  Tho  following  year  (1866)  was  perhaps  the 
di-icst  ever  known  in  the  island,  and  it  was  soon  after  the  close  of  that  year 
when  the  ponds  and  streams  had  been  exposed  to  a  severe  drought,  and 
certain  swamps  and  marshes  been  partially  di-ied  up,  that  tho  fever  became 
so  virulent  as  to  attract  general  attention." 

"  But  although  it  did  not  assume  tho  siuno  magnitude,  it  would  appear 
that  the  fever  broke  out  as  an  epidemic  for  the  first  time,  after  a  less  intense 
drought,  early  in  1866,  if  not  in  1865,  and  that  it  did  so  in  the  very  driest 
spot  in  the  island,  viz.,  Gros  CaUloux,  in  close  proximity  to  the  lagoons  and 
at  a  time  when  an  attempt  was  being  umde  to  dry  one  of  them  up." 

"Not  only  did  tho  epidemic  make  its  appearance  in  tho  ch-iest  spot,  but  it 
has  throughout  been  confined  to  the  driest  jjarts,  and  till  recently,  to  the 
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littoral  on  the  western  side  of  the  island,  ■vvhcre  the  rainfall  is  much  less  than 
on  tlio  o'astom  side.  There  are  marslics  in  other  parts  of  the  island,  but  they 
do  not  fall  so  low  during  di'oughts  as  those  near  Gros  Cailloux  and  Port 
Loins  on  the  west  coast,  the  rainfall  on  the  western  slopes  being  always  loss 
than  on  the  eastern." 

"  There  is  little  doubt  that  the  overcrowded  and  greatly  neglected  state  of 
Port  Louis  and  many  other  localities  contributed  very  much  to  swell  the 
mortality ;  but  the  determining  cause  of  tlio  outbreak  of  the  disease  seems 
to  have  been  the  altered  hygromctric  state  of  the  island." 

"  If  tliat  is  really  the  cause,  and  if  the  change  in  climate  is  duo  to  denuda- 
tion, it  would  seem  that  the  principal  calamities  that  have  befallen  the  pcoiilo 
of  Mauritius  arc  self-inflicted,  and  that  the  proper  remedy  is  to  restore,  as 
far  as  practicable,  certain  portions  of  the  forests  of  which  this  onco  salub- 
rious and  beautiful  island  has  been  deprived.  With  a  view  to  the  accom- 
plishment of  that  desirable  object,  to  which  attention  had  in  vain  been  long 
ago  directed,  by  Mr.  Haul  ton  and  other  colonists,  his  excellency  the  Governor, 
Sir  Henry  Barkly,  has  appointed  a  Commission  to  report  upon  the  wholo 
matter." 

"The  copious  rainfalls  during  the  summer  months  of  the  present  year 
may  raise  a  doubt  of  the  expediency  of  an  enquiry.  But  it  should  bo  borne 
in  mind  that  the  summer  rains  are  always  excessive,  when,  as  from  December 
to  May  last,  revolving  storms  are  of  frequent  occurrence.  Summers  in  which 
few  hm-ricanes  occur  in  the  Indian  Ocean,  and  the  dry  months  of  September 
to  November,  are  the  periods  when  the  effects  of  denudation  are  likely  to 
show  themselves  most  prominently.  Besides,  the  main  question  is  not  merely 
whether  the  annual  rainfall  is  less  than  formerly,  but  also  whether  a  chango 
has  taken  place  in  its  distribution,  and  whether  the  humidity  has  decreased." 

The  two  following  paragrapli.s  arc  from  an  article  on  "  Eainfall 
in  the  Mauritius,"  by  M.  Comial,  Esq.,  C.E.,  which  also  appeared 
in  the  Proceedings  of  the  {British)  Meteorological  Society  : 

"  The  fact  of  districts  being  now  complained  of  as  too  dry  for  cane  growth, 
where  positively  there  is  still  a  rainfall  above  that  tchich  other  districts,  where 
once  the  cane  was  cultivated  with  perfect  success,  over  conceivably  could 
have  had  (take  the  case  of  Beau  Sejour  and  Gros  CaiUoux,)  seems  to  me  to 
suggest  grave  doubts  as  to  whether  diminution  of  rainfall  bo  the  true  cause 
of  the  cane-gi'owth  deca)'." 

"  It  is  universally  admitted  that  diminution  of  dampness  in  the  atmosphere 
is  one  of  the  most  immediate  apparent  effects  of  forest  destruction.  May  it 
not  be,  that  to  this  cause  we  must  look  for  the  cane-growth  decay  p  If  such 
be  the  cause,  then  obviously  forest-planting  in  the  inunediate  vicinity  of 
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caue-fields,  not  summit  forest-plantincf  alone  would  tethe  appropriate  remedy 
and  it  would  be  to  the  individual  interest  of  every  planter,  who  had  a 
estate  going  out  of  cultivation  from  "drj-ness,"  immediately  to  commence 
reforesting  a  portion  of  his  land." 

( To  be  continued.) 


A  .STEAMSHIP  LINE  BETWEEN  NEW  YORK  AND 
DEMERARA. 


The  establishment  of  a  steamship  lino  between  this  port  an( 
Demorara  supplies  a  want  long  felt,  and  will  do  much  to  increase 
our  trade  with  that  country.  The  success  of  such  a  line  can  hardly 
he  doubted,  especially  as  return  cargoes  of  sugar  can  always  be 
obtained  in  consequence  of  cane  grinding  continuing  throughout 
the  year,  while  in  Cuba  the  grinding  season  extends  only  from 
December  to  September. 

The  steamship  Mandmujo  sailed  from  Atlantic  dock  on  13  th 
November  for  Demorara,  stopping  at  St.  Thomas  and  Barbados, 
the  first  of  the  new  line  of  steamships.  The  line  will  consist  of 
the  Mandango,  lagos  and  Gunga,  and  will  bo  known  as  the  Red 
Ball  line.  The  Mandango  is  a  first  class  iron  propeller,  of  1,200 
tons  measurement,  and  270  horse  power.  She  is  bark  rigged,  and 
makes  12  knots  an  hour.  She  has  a  handsome  saloon  cabin, 
commodious  family  cabins  and  staterooms,  and  is  fitted  up  with 
all  the  modern  improvements  for  steamships.  She  has  accom- 
modations for  76  first  class  passengers.  The  Mandango  has  been 
employed  as  one  of  the  Royal  Mail  line  between  Liverpool  and 
the  west  coast  of  Africa.  She  came  out  from  Dartmouth,  England, 
to  Barbado.s — 3,600  miles— in  fourteen  days'  running  time.  Tlie 
passage  from  Demerara  to  New  York  occupied  but  eleven  days, 
including  stoppages  at  Barbados  and  St.  Thomas.  Captain  Edward 
Spence  is  tlie  commander.  The  loading  and  passenger  agents  are 
Messrs.  E.  E.  Morgans  Sons,  and  the  ship's  dock  is  at  Drake's 
stores,  Atlantic  dock.  Tlie  Lagos  and  Gicnga  will  follow  the 
Mandango. — American  Grocer. 
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ON  THE  MANUFACTURE  OF  SUGAR  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
Continued  from  page  512,  vol.  iv. 


Part  XII. 

For  the  more  perfect  systems  of  sugar  manufacture,  such,  as  the 
Dcmerara  system,  or  the  triple  effet,  or  Concrctor,  or  vacuum  pan, 
a  more  perfect  system  of  cleaning  the  juice  is  desii'cd  than  that 
afforded  by  the  usual  defecation. 

As  explained  in  a  former  paper,  subsidence  is  most  generally 
employed  where  the  Demcrara  system  is  m  use,  ia  order  to  remove 
any  impurities  which  may  have  escaped  removal  ui  the  defecators. 

For  subsidence,  however,  it  is  quite  practicable  to  substitute 
filtration. 

Tliis  operation  may  be  effected  either  by  means  of  bag-filters, 
or  by  filter-presses,  or  by  char  filters. 

The  bag-filter,  though  universally  employed  in  English  refineries, 
is  but  little  used  by  planters,  and  deserves  more  attention  from 
them  than  has  hitherto  been  bestowed  upon  it. 

It  consists  of  a  number  of  bags,  made  of  a  cotton  fabric  specially 
prepared  for  the  purpose.  These  bags,  which  arc  open  at  the  top 
and  closed  at  the  bottom,  are  usually  about  six  feet  long  and  fifty, 
sixty,  or  even  seventy-two  inches  wide.  They  are  thrust  into 
strongly  woven  sheaths,  of  the  same  length  as  themselves,  but 
open  at  the  bottom. 

Then  the  end  of  a  nozzle  is  introduced  into  the  mouth  of  the 
bag,  and  bag  and  sheath  together  are  fii-mly  attached  to  it.  The 
nozzle  in  its  turn  is  fastened  to  a  perforated  plate  forming  the 
bottom  of  a  small  tank,  into  which  the  liquor  to  be  filtered  runs, 
and  the  top  of  a  chamber  pro^-ided  with  closely  fitted  doors,  in 
which  the  bags  hang,  and  from  the  bottom  of  which  the  filtered 
liquor  runs  off.  The  perforations  alluded  to  serve  to  admit  the 
liquor  through  the  nozzle  into  each  bag. 

It  is  evident  that  since  a  bag  fifty  or  sixty  inches  wide  'lA 
enclosed  within  a  sheath,  a  very  large  filtering  surface  is  thus 
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compressed  ■within  a  small  space.  The  liquor  entering  the  bags, 
gradually  finds  its  way  tlirough  them,  running  off  bright  and 
clear,  the  dirt  being  left  behind  in  the  bags. 

The  chamber  containing  the  bags  is  kept  heated  by  a  jet  of 
steam ;  this  steam  jet  has  a  double  object :  first,  it  causes  the 
liquor  to  run  more  freely  througli  the  bags ;  second,  it  has  a 
tendency  to  prevent  their  becoming  sour,  which  would,  of  course, 
be  very  prejudicial.  When  the  bags  are  full  of  dii't,  or  show  any 
symptoms  of  sourness,  they  are  removed,  taken  out  of  their 
sheaths,  and  thoroughly  washed.  It  is  usual  to  have  a  double  set 
of  bags,  so  that  one  may  be  in  use  while  the  other  is  being 
washed,  the  same  nozzles  and  filtering  chambers  serving  for  the 
two  sots. 

The  filter-press,  which,  like  the  bag-filter,  clears  the  liquor 
from  impurities  by  filtering  it  through  a  linen  or  cotton  fabric,  is 
but  little  known  in  England  and  the  English  colonics,  though  it  is 
almost  universally  employed  on  the  Continent  of  Europe  in  the 
manufacture  of  beet-root  sugar,  and  is  also  frequently  made  use  of 
in  Cuba. 

In  the  bag-filter,  the  whole  strain  of  the  weight  of  the  liquor 
being  filtered,  is  borne  by  the  filter  bags  and  their  sheaths ;  as  any 
considerable  pressure  would  burst  these,  it  is  only  practicable  to 
run  the  liquor  through,  giving  but  a  few  inches  of  head.  In  the 
filter-press,  on  the  contraiy,  the  filter-cloth  rests  upon  a  perforated 
plate,  which  relieves  it  from  all  strain,  and  allows  the  liquor  to 
percolate  through  into  the  channels  of  a  grooved  plate,  whence  it 
flows  away  through  a  cock.  Thus  a  considerable  pressure  may  bo 
opplicd  to  the  liquor  without  fear  of  injury  to  the  filter-cloths, 
and  the  dirt  may  thus  be  far  more  effectually  consolidated.  In 
the  bag-filter,  should  a  bag  burst  or  be  imperfectly  tied,  it  is 
difficult  to  detect  which  bag  is  in  fault,  and  to  prevent  the  access 
of  liquor  to  it ;  thus  a  burst  bag  necessitates  the  stopping  of  tho 
filter  and  search  for  the  defect,  or  otherwise  tho  whole  of  the 
liquor  is  liable  to  be  more  or  less  dull  and  muddy. 

In  the  filter-press,  each  pair  of  filtering  cloths  communicates 
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•with  a  scpiiratc  cock.  If  one  of  tlicm  is  imperfect,  tliis  is  at  once 
indicated  by  the  liquor  coming  from  that  particular  cock  being 
muddy.  This  cock  is  shut  off,  and  liquor  then  ceases  to  pass 
through  the  imperfect  cloth,  while  the  whole  of  the  rest  of  the 
filter-press  can  go  on  with  its  work  as  usual,  so  that  the  defective 
cloth  need  only  be  replaced  when  the  filter  is  stopped  to  have  the 
dirt  removed  from  it. 

In  the  bag-filter  the  dirt  must  be  removed  from  the  bags  by 
hand,  while  in  the  style  of  filter-press  in  most  extensive  use,  it 
falls  from  its  place  as  soon  as  the  plates  forming  the  apparatus  are 
removed  from  one  another  far  enough  to  let  it  pass. 

In  the  bag-filter  the  bags  must  be  removed  from  the  apparatus 
to  be  washed,  and  this  is  a  troublesome  and  laborious  operation  ; 
in  the  filter-press  the  filter-cloth  may,  if  desii'ed,  be  washed  in  its 
place  by  passing  water  through  the  apparatus. 

The  quantity  of  filtering-cloth  employed  in  the  filter-press  is 
much  less  than  that  needed  where  bag-filters  arc  used,  the  decrease 
in  filtering  surface  being  made  up  for  by  the  application  of  pressure 
for  forcing  the  liquor  through.  It  is,  however,  necessary  to  have 
a  monte-jus  or  a  pump  to  furnish  the  required  pressure,  and  these 
may  often  be  dispensed  with  where  bag-filters  are  employed. 

The  filter-press  which  is  perhaps  most  generally  approved,  is 
that  patented  by  Messieurs  Du  Rieux  and  Roettgcr,  of  LiUe,  and 
manufactured  by  Messrs.  Manlovc,  AUiott  and  Co.,  of  Nottingham. 

It  consists  of  strong  end  framings,  connected  together  by 
powerful  wrought  iron  rods  ;  upon  these  rods  the  filter-frames  arc 
supported  by  means  of  cars,  which  allow  them  to  rest  upon  the 
rods,  while  at  the  same  time  they  arc  free  to  slide  backwards  and 
forwards  upon  them.  Each  filter-frame  in  a  filter-press  consists 
of  a  plate  of  iron  grooved  on  both  sides  and  provided  with  a  central 
hole,  and  with  projecting  flanges.  All  the  grooves  of  the  plates 
are  in  communication  with  a  pipe  closed  by  a  cock,  through  which 
the  filtered  liquor  can  be  run  oft'. 

Upon  these  gi'oovcs  rest  perforated  plates  which  enter  within 
the  projecting  flanges  of  the  filter-frames,  and  upon  these  agaiu 
the  filtering-cloths,  of  sufficient  size  to  cover  these  flanges,  both 
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teing  so  arranged  as  not  to  dose  or  interfere  ■with  the  central 
openings  in  the  plates. 


It  is  evident  that  when  t-wo  filter-frames  are  brought  together, 
only  theii-  projecting  flanges  will  touch ;  between  these  the  filtcr- 
clotli  will  be  nipped,  the  joint  being  made  good  by  means  of  an 
indiarubber  ring  introduced  for  the  purpose.  Between  the  grooved 
plates  of  tlie  two  frames  will  be  left  a  space  corresponding  with 
the  depth  of  tlic  flanges  on  the  frames ;  iutu  this  space  the  liquor 
to  be  filtered  is  introduced.  It  entei-s  the  press  by  a  central 
opening  in  the  end  I'rame  work,  and  finds  its  way  from  filter-frame 
to  filter-frame  through  central  openings  in  these  already  described. 
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From  those  spaces  the  liquor  percolates  through  the  cloth  auc 
perforated  plates  into  the  grooves  already  described,  whence  it  can 
flow  freely  away,  while  the  dirt  gradually  accumulates  in  the 
spaces  between  the  frames  until  these  are  full. 

The  flanges  of  the  frames  are  kept  in  close  contact  by  means  of 
a  powerful  screw  attached  to  one  end  of  the  apparatus.  As  soon 
as  the  machine  is  choked  by  dirt  this  screw  is  slackened,  and  each 
frame  may  then  be  run  a  little  distance  back  from  its  neighbour, 
so  as  to  allow  the  round  cake  of  dirt  foi-mcd  between  the  two  to 
fall  to  the  ground.  When  the  dii-t  has  thus  been  removed,  the 
frames  are  again  approached  to  one  another,  the  screw  tightened, 
and  the  press  is  ready  either  to  be  washed  by  having  water  run 
through  it,  or  to  be  again  used  for  filtering  liquor. 

Another  description  of  filter-press  is  also  sometimes  used,  in 
which  a  separate  frame  is  introduced  to  contain  the  dirt ;  but  as 
these  presses  require  more  labour  to  work  them,  and  offer  no 
corresponding  advantage  to  the  planter,  we  shall  not  enter  into 
the  details  of  their  construction. 

It  is  often  useful  to  use,  in  conjunction  with  filter-presses,  and 
between  them  and  the  feed,   the  apparatus  shown,  fcallcd  a 
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"sifter;"  this  retains  all  grosser  impurities  which  might  interfere 
with  the  working  of  the  press. 

Neither  subsidence  nor  filtration,  whether  through  bag-filters  or 
through  filter-presses,  has  any  power  to  decolorize  the  cane  juice. 
These  operations  can  only  remove  impurities  mechanically  sus- 
pended in  the  juice,  and  thus  leave  it  clear  and  bright. 

The  third  method  of  filtration  to  which  we  shall  next  have  to 
allude,  that  through  animal  charcoal,  has,  however,  a  greater 
power ;  it  can  not  only  detain  particles  of  foreign  matter,  but  it 
can  remove  colour.  Liquor  which  enters  the  charcoal  filter  dark- 
coloured  and  muddy,  will  issue  from  it,  not  only  bright  and  clear, 
but  also  of  much  lighter  colour.  It  is  this  property  which  renders 
animal  charcoal  so  peculiarly  valuable  to  the  refiner ;  but  the 
whole  subject  is  so  important  that  we  must  leave  it  to  be  treated 
in  another  paper. 

(To  he  continued.) 


PURIFICATION  or  CONDENSED  "WATER,  TO  BE  USED 
FOR  FEEDING  STEAM  BOILERS. 


The  water  obtained  by  condensation  in  steam  engines  is  generally 
mixed  with  the  fatty  matter,  used  for  lubricating  some  parts  of  the 
machine,  which  is  canied  away  by  the  condensed  steam.  The 
process  patented  by  Messrs.  Cail  &  Co.,  Paris,  for  separating  the 
fatty  matter,  consists  in  collecting  all  such  condensed  water  in  a 
general  receiver  or  reservoir,  with  which  are  connected  two 
cisterns  provided  with  means  of  agitating  the  water,  such  as  an 
archimedean  screw,  or  paddles,  &c. 

These  cisterns  arc  about  tliree  parts  filled  with  tliis  soiled  water, 
to  which  a  small  quantity  of  pctroleimi  is  added,  and  then  agitated 
with  the  water  for  five  minutes ;  it  is  then  allowed  to  stand  about 
fifty-five  minutes,  when  all  the  petroleum  mLxed  with  the  fatty 
matter  collects  on  the  surface  of  the  water,  and  can  easily  be 
separated. 


44 


THE  SUGAR  CAKE.  Jan.  1,  1873. 


From  the  observations  of  the  patentees,  the  average  amount  of  fat 
-which  is  daily  formed  is  about  2  decigrammes  (3-088  grs.),  or  i  of 
a  gramme  per  horse  po-wer  per  day,  at  the  most  100  gi-s.  per 
day  for  an  engine  of  100  horse  po-\ver. 

To  ascertain  if  tlie  petrolcimi  has  lost  its  action,  about  a  quai-ter 
of  a  litre  of  the  -water  is  mixed  -with  a  few  drops  of  caustic  soda 
solution,  and  brought  to  boil.  If  after  a  few  minutes'  boiling  a 
scum  is  formed,  the  petroleum  has  lost  its  action,  and  more  must 
be  added. 

If  required,  the  used  petroleum  can  be  recovered  by  distillation, 
lea-ving  the  fatty  matter  as  a  residuum. 


JOHOEE,  AS  A  FIELD  FOR  SUGAR  CULTIVATION. 
By  J.  Meldextm. 


The  territory  of  Johorc  contains  about  ten  thousand  square 
miles,  and  for  the  most  part  is  covered  with  virgin  forest ;  there 
is  some  undulating  laud  near  the  sea  coast,  a  few  hills,  the  nearest 
being  Gunang  Pulai,  upwards  of  2,000  feet  high — at  the  base  of 
which  large  level  tracts  of  land  exist,  well  adapted  for  the  culti- 
vation of  the  sugar  cane,  and  other  tropical  articles  of  commerce. 
The  distance  fi-om  Singapore  to  New  Johorc  is  16  miles,  and  may 
bo  reached  by  a  good  road,  or  by  water,  in  which  case  the  distance 
is  about  30  miles.  The  centre  of  the  territory  is  about  lat.  N. 
2°  0 ',  and  long.  E.  1 03°  30 ',  bounded  by  the  Straits  of  Malacca  on  the 
west,  the  China  Sea  on  the  cast,  the  rivers  Mam  and  Indan  on  the 
north,  and  the  old  straits  of  Singapore  on  the  south.  Through 
this  strait,  also  called  the  Tambroh  Channel,  ships  of  the  old  East 
India  Company  occasionally  passed  on  their  way  to  China.  His 
Highness  the  Maharajah  of  Johorc,  K.C.S.E. ;  K.C.C.E.,  &c.,  is  at 
present  constructing  a  Hne  of  railway  to  open  up  the  country,  and 
along  this  line  much  fei-tUe  land  exists,  excellently  well  adapted 
for  the  cultivation  of  the  sugar  cane.   Land  cim  be  had  for  a  merely 
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nominal  rent.  Laboiir  is  abundant  and  cheap.  Thousands  of 
Chinese  Coolies  annually  arrive  at  Singapore  seeking  employment ; 
last  year  two-thirds  of  them  came  over  to  this  territory  and  engaged 
with  gamhier  and  popper  planters.  "With  the  exception  of  tapioca, 
now  being  extensively  planted,  gambler  and  pepper  are  the  only 
articles  cultivated  at  present. 

There  are  no  long  droughts,  and  the  country  abounds  in  rivulets, 
streams  of  clear  and  sweet  water.  Taxes  are  light ;  food  abundant 
and  cheap.  Timber  trees  of  superior  quality  are  in  great  plenty. 
Saw  mills  exist,  and  are  in  operation  at  JTew  Johorc.  No  epidemics 
are  known.  Ifeithcr  the  typhoons  of  the  China  Seas  nor  the  cyclones 
of  the  Bay  of  Bengal  affect  these  favoured  regions.  Singapore 
not  only  affords  a  ready  market  for  all  sorts  of  produce,  but  facility 
for  obtaining  freight  to  all  parts ;  this  in  itself  is  a  great  advan- 
tage. 

The  Tambroh  Channel  forms  an  excellent  land  locked  harbour 
and  vessels  of  the  largest  class  can  load  alongside  the  wharves  of 
the  Johoro  steam  saw  mills,  and  similar  whaiTcs  or  jetties  could 
be  erected  at  any  point  in  the  channel  at  small  cost.  There  are 
no  harbour  dues  whatever,  Johore  being  a  free  port. 

Canes,  planted  iu  the  gardens  of  the  Malays  and  about  the 
Chinese  gambler  plantations,  thrive  luxuriantly,  and  if  encourage- 
ment existed,  the  supply  of  cane  would  be  forthcoming,  so  that  a 
central  sugar  factory  could  be  established  with  good  prospects  of 
success.  His  Highness  the  Maharajah  is  anxious  to  develop  the 
resources  of  his  countiy,  and  is  willing  to  give  cveiy  facility  to 
any  one  desirous  of  settling  on  his  territoi-y.  He  has  always  been 
on  friendly  terms  with  the  British  Government. 

From  the  above  skctcli  it  will  bo  seen  that  the  advantages  are 
many  and  great,  and  Mr.  AVray,  an  authority  in  sugar  planting,  in 
speaking  of  the  Straits  says :  "If  the  Straits  planter  will  only 
avail  himself  of  the  several  suggestions  herein  made,  there  can  be 
no  doubt  that  he  can  produce  sugar  at  a  rate  as  cheap  as  (if  not 
cheaper  than)  any  planter  in  the  world." 

Johore,  Barhu,  November,  1872. 
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THE  CONTINENTAL  BEET  SUGAE  CROP. 

Tlio  latest  accounts  of  the  beet  svtgar  manufacture  show  no 
improvement,  the  same  mild  weather  and  rain  continue,  and  the 
roots  suffer  considerably  from  sprouting  and  putrefaction.  Diy 
and  frosty  weather  is  required ;  but  it  is  too  late  for  the  evil  to  bo 
more  than  very  partially  remedied;  should  favourable  Aveather 
now  appear,  it  could  only  influence  a  small  portion  of  tlie  crops. 
Many  factories  cannot  house  their  supplies,  and  arc  besides  short 
of  limestone,  coke  and  coals.  The  result  will  be  a  delay  in  tho 
manufacture,  which  in  some  parts  will  be  further  retarded  by  tho 
difficulty  of  gathering  in  the  last  crops  of  the  roots. 

In  a  certain  number  of  factories  tho  rasping  will  be  finished  by 
the  end  of  the  month  (December),  others  will  have  to  work 
longer  than  they  anticipated,  their  supplies  having  exceeded  their 
expectations.  There  is  only  a  short  time  left  for  gathering  the  beets 
which  are  yet  in  the  fields  ;  so  late  a  gathering,  which  can  only 
be  explained  by  tho  mildness  of  temperature  and  the  difficulty  in 
carting  the  roots,  has  never  been  known  before.  There  will  be 
in  some  parts  a  considerable  increase  in  the  quantity  and  weight  of 
the  crop,  which  will  in  some  degree  compensate  for  the  great  loss  in 
sugar  which  the  beet  has  suff'ered  in  the  pits  {silos).  This  cir- 
cumstance alone  will  allow  of  the  production  of  sugar  (in  France) 
reaching  350,000  tons,  a  figure  at  which  we  yet  place  it. 

There  is  no  improvement  in  the  accounts  from  Belgium,  Austria 
and  Germany;  in  these  countries,  as  in  France,  complaints  arc  made 
of  the  beets  preserved  in  the  pits,  which  complaints  appear  to 
be  general  in  Europe,  with  the  exception,  at  least  according  to 
the  statement  of  M.  Licht,  of  Russia  and  Poland.  A  correspondence 
noted  in  our  lust  number,  shows  however  that  even  in  the  Govern- 
ments of  Kief  and  Podolia  the  beet  in  pits  docs  not  keep  well.  These 
exceptional  circumstances  have  caused  M.  Licht  to  reduce  his 
estimate  of  the  present  season's  Continental  sugar  production  to 
1,010,000  tons,  from  1,010,000  tons  as  given  in  November. — 
Journal  des  Fahrieants  de  Sucre. 
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OX  THE  IJ^FLTJEXCE  OF  TE:MPEEATU1{E  IN  DETER- 
MINING THE  DENSITY  BY  MEANS  OF 
AREOMETERS. 


It  is  known  that  the  dctenninatious  of  density  are  wrong  when 
the  liquid  possesses  a  temperature  different  from  that  at  which  the 
instrument  was  made.  In  consequence  of  this  difference,  a  series 
of  experiments  were  made,  for  wliich  a  standard  liquor  of  molasses 
of  42-11°  Beaumu,  temperature  of  lo°  C.  was  used,  the  results  of 
which  are  represented  in  the  following  table  : — 
Temperature. 


0°  Cent   42-92°  Beaume. 

10°    „    42-30°  ,, 

15°    ,  42-11°      „  • 

20°    „    41-95° 

25°    „    41-73°  „ 

30°    „    41-53°  „ 


From  this,  it  appears  that  the  differences  are  not  proportionate 
with  the  temperatures ;  tliey  are  more  important  between  0°  and 
10°  C,  than  between  20°  and  30°  C.  As  a  rule  it  may  be  admitted, 
that  with  each  degree  of  difference  in  heat,  the  indications  of 
areometers  vary  A  of  a  degi-ee  Beaume. — La,  Sucrerie  Indigene. 


THE  IfUTF  OLIYE-SHAPED  BEET  ROOT. 


,  The  improvement  of  the  beet  root  has  for  a  long-  time  been,  the 
object  of  general  attention  on  the  part  of  practical  beet-root  growers. 
Every  possible  variety  has  been  grown,  and  the  culture  of  this 
plant  has  reached  such  a  degree  of  perfection  that  its  higher 
development  could  almost  be  dispensed  with.  All  endeavours  aro 
now  directed  to  the  production  of  a  root  uniting  in  itself  every 
desirable  quality.  The  beet  should  only  have  one  root,  so  that 
it  is  easily  taken  from  the  ground,  it  must  keep  well,  and  give 
the  highest  yield  in  sugar.    Experience  proves  that  deep-rooted 
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beets  are  far  more  nutritious,  and.  richer  in  sugar  than  those  which 
grow  above  the  soil. 

The  olive-shaped  beet  grows  half  its  length  in  the  soil,  and  is 
therefore  rich  in  sugar ;  it  has  small  leaves,  and  can  on  this 
account  be  sown  close,  and  thus  a  larger  yield  per  acre  obtained 
than  of  ordinaiy  kinds ;  its  flesh  and  stems  are  white,  and  from 
its  regular  olive  shape  it  is  easily  taken  from  tlie  soil ;  it  grows 
only  one  root,  and  docs  not  become  hollow,  like  other  beets, 
during  the  winter. 

Even  during  unfavourable  seasons  this  variety  of  beet  root  gives 
favourable  results,  and  has  on  that  account  attracted  the  general 
attention  of  the  French  beet-root  cultivators. 


GFANAPE  GUANO. 

After  the  exhaustion  of  the  depots  of  the  guanos  of  the  Chinchas 
Islands  (Peru  guano),  the  Peruvian  Government  has  brought  into 
the  market  a  new  giiano,  found  on  the  Island  of  Guanape,  which 
is  called  Guanape  guano  ;  it  is  of  the  same  colour  and  appearance 
as  the  Peruvian  guano,  but  differs  essentially  in  active  substances, 
particularly  in  nitrogen,  as  can  easily  be  seen  from  the  following 
comparative  statement : — 

CirAN^rE  GvANo.    Veuv  Guano. 

Average  from  1859-72. 

Water   21-C3%  ....  15-80  % 

Nitrogen,  total   9-39  „    13-64  „ 

Phosphoric  acid,  total          13-39  „    13-23  „ 

8and   C-30  „    3-23  „ 

This  comparison  shows  that  the  Guanape  guano  is  less  valuable 
than  the  old  Peruvian  guano,  as  it  contains  more  water  and  sand, 
and  much  less  nitrogen^  llecently  made  analyses  have  indicated 
even  lower  figures  than  the  above,  principally  by  higher  per- 
centage of  acid  and  nitrogen,  so  that  the  value  of  Guanape  guano, 
from  its  changeable  composition,  becomes  still  more  questionable. — 
Z(it»ehr<ft  fur  Zitekerindunfrie. 
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ElESEAECHES   ON  THE   PAET   WHICH  SULPHUROUS 
ACID   PLAYS   WHEN  EMPLOYED  FOR  THE 
SACCHAEinCATION  AND  SUBSEQUENT 
ALCOHOLISATION  OF  GRAIN, 

I  ACCOEDING  TO  A  ITEW  METHOD. 

/  Br  V.  HEJiniAif  and  N.  MELifiKorr. 

I  (From  the  Chemical  News. ) 

During  the  last  few  years,  a  process  has  been  introduced  in  the 
distilleries  of  Russia  and  Southern  Germany,  Bohemia,  and  other 
portions  of  the  Austro-Hungarian  Empire,  which  is  considered  by 
practical  distillers  to  increase  the  yield  of  alcohol  obtainable  from 
grain,  including  maize,  and  which  consists  in  the  use  of  a  weak 
solution  of  sulphurous  acid  when  applied  during  the  diastatic 
sacchaiification. 

The  raw  grain  and  malt,  previously  ground  to  a  fine  powder, 
are  macerated  for  from  five  to  six  hours  in  a  cold  solution  of 
sulphurous  acid,  after  which  the  mixture  is  heated  to  from  70° 
to  75°,  and  treated  as  usual.  While  there  is  no  doubt  that  this 
practice  is  really  good,  the  action  of  sulphurous  acid  on  tho 
substances  capable  of  yielding  alcohol  has  never  been  scientifically 
elucidated ;  we  have  made  researches  relative  to  this  action,  and 
here  publish  tlie  principal  residts  of  our  experiments. 

In  the  first  place,  we  have  found,  by  a  scries  of  experiments, 
that  sulphui-ous  and  other  acids,  employed  in  small  quantities  in 
practice,  have  the  effect  of  veiy  perceptibly  diminishing  the 
saccharifiant  power  of  diastase,  and,  as  a  consequence  of  tho 
application  of  the  new  method  of  sacchaiification,  the  action  of  a 
portion  of  the  malt  employed  is  rendered  useless ;  but,  on  tho 
other  hand,  our  experiments  have  proved  that  sulphurous  acid, 
applied  in  quantities  to  bo  hereafter  radicated,  renders  the  starch 
of  the  meal,  when  macerated  in  it  for  a  long  time,  more  fit  for 
conversion  into  glucose.  It  is  probable  that  sulphurous  acid, 
during  the  process  of  maceration,  dissolves  slowly  the  gluten  and 
other  albumenoid  substances  which  envelope  the  starch  in  the 
meal,  and  thus  the  immediate  contact  of  the  starch  granules  with 
the  solution  of  the  dia-stasc  is  promoted  during  the  saccharification. 

The  eficct  produced  by  the  action  of  the  sulphurous  acid  con- 
sists, therefore,  in  tlie  difference  of  the  two  opposite  actions,  one 
of  which  is  injiuious  to  alcoholisation,  by  decreasing  tho 
saccharifiant  power  of  malt,  while  the  other  favours  a  more 
complete  intei-version  of  the  starch  of  the  substances  employed. 
This  dift'erenee,  which  determines  the  increase  in  the  quantity  of 
glucose,  depends  directly  on  the  duration  of  the  cold  maceration, 
and  on  the  quantity  of  sulphurous  acid  emploj-ed.  The  largest 
quantity  of  glucose  is  obtained  by  causing  the  cold  maceration  to 
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continue  for  five  or  six  hours  mth  a  solution  containing  from  O'l 
to  O'l 3  per  cent,  of  the  quantity  of  malt  and  meal  used. 

When  the  duration  of  the  cold  maceration  is  prolonged,  and  tie 
quantity  of  sulphurous  acid  diminished,  the  quantity  of  glucose 
obtained  is  increased  to  its  maximum.  When  the  maceration  Ln 
cold  water,  withoiit  sulphurous  acid,  is  contmued  for  cighteea 
hours,  the  result  is  equal  to  that  obtained  by  the  use  of  maceratraj 
■with  cold  sulphurous  acid  solution ;  but  maceration  in  cold  watei 
only  is  sure  to  bring  on  acidification  and  incipient  putrefaction, 
vrhioli  is  not  the  case  when  sulphurous  acid  is  present.  If,  on  the 
other  hand,  the  quantity  of  sulphiu-ous  acid  is  increased,  and  the 
time  of  cold  maceration  decreased,  the  quantity  of  glucose  obtained 
rapidly  decreases,  because  the  injurious  influence  of  the  sulpliurous 
acid  upon  diastase  then  begins  to  predominate  over  its  favourable 
action  upon  the  meal. 

The  increase  in  the  yield  of  glucose,  under  the  action  of 
sulphurous  acid  and  the  most  favourable  conditions,  is  found  to 
vary  from  2  to  3  per  cent  of  the  weight  of  the  grain  employed. 
No  sulphuric  acid  is  fonned  during  the  cold  maceration  alluded  to ; 
the  sulphurous  acid  forms,  with  the  macerated  materials,  combina- 
tions from  which,  by  the  application  of  mineral  acids,  the  sul- 
phurous acid  is  set  free  without  simultaneous  precipitation  of 
sulphur,  so  that  no  formation  of  hyposulphites  takes  place.  The 
colouiing  matter  of  malt  is,  moreover,  destroyed  by  the  cold 
maceration  with  sulphuroTis  acid ;  and,  since  we  have  found  that 
the  combinations  fomied  by  sulphurous  acid  during  the  cold 
maceration  do  not  perceptibly  injiu'c  the  saccharifiant  property  of 
diastase,  we  propose  the  following  modification  in  the  application 
of  this  method.  The  meal  only,  without  malt,  is  macerated  in  the 
cold  with  the  solution  of  sulphurous  acid  of  the  strength  above 
mentioned,  and  then  heated  to  50°,  so  as  to  volatilise  any  free 
sulphuroiis  acid.  The  malt  is  next  added,  and  the  mixture,  being 
all  the  time  well  stirred,  is  heated  to  from  70°  to  75°,  these 
temperatures  being  best  suited  for  saccharification.  As  regards 
the  action  of  sulphurous  acid  upon  the  process  of  fermentation, 
comparative  experiments  have  proved  that  this  acid,  in  free  state, 
even  in  so  small  a  quantity  as  0-2  per  cent,  of  the  sugar,  vei-y 
perceptibly  hinders  the  alcohoHc  fermentation,  which  is  remlered 
very  slow,  while  tlic  combinations  foj-med  by  the  sulphurous  acid 
during  the  maceration,  do  not  at  all  eficct  the  ordinaiy  course  of 
the  fei-mentation,  which  continues  regularly  imtil  all  the  glucose 
is  spent.  Duiing  the  fermentation  of  the  wort  obtained  by  the 
new  metliod,  and  application  of  sulpliurous  acid,  sulphuretted 
liydrogen  is  evolved  in  small  quantity  mixed  with  carbonic  acid, 
wliih\  in  the  fennenting  liquid,  sulphur  compounds  arc  formed 
wliidi  it  would  be  veiy  interesting  to  study  more  minutely.  It  is 
very  important,  for  practical  purposes,  to  know  that,  in  wort 
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fermenting  under  the  conditions  just  mentioned,  not  half  as 
much  free  acid  is  foiincd  as  in  the  fermentation  of  grain,  malt, 
and  meal  under  the  ordinary  coniUtions.  Tlio  utility  of  the 
sulphurous  acid  process  is  rendered  very  apparent  wlicn  it  is  borne 
in  mind  that  tlio  free  acids  alluded  to  arc  formed  at  the  expense 
of  alcohol,  -wliilc,  at  tlie  same  time,  by  the  decrease  of  acids  the 
nutritive  value  of  the  spent  wash  is  rendered  greater,  and  its 
consumption  by  cattle  improved  because  it  is  rendered  less 
injurious  to  health. — Moniteur  Scientijique. 


NEW  PATENTS. 


1171.  J.  Barhow  &  C.  J.  Crosfield,  Liverpool.  Utilising  certain 
saee/iarine  si/rups.    Dated  April  19tli,  1872. 

The  syrups  to  be  utilized  arc  those  giveu  off  tlirough  centrifugal  machines. 
Tlie  object  is  to  separate  the  small  crystals  by  a  direct  process.  Filtration 
through  textile  or  porous  fabrics  is  employed.  The  apparatus  consists  of  a 
number  of  frames,  fitted  witli  the  filtering  fabric,  secured  between  moveable 
followers.  Tlie  syrup  is  forced  through  the  fabric  by  a  pump,  in  this  way 
leaving  the  small  crystals  on  the  inner  side,  while  the  thin  solution  is  allowed 
to  flow  away. 

1350.    AV.  M.  Brown,  38,  Southampton-buildings,  C!hancery-lane,  London. 

Centrifugal  machines.    Dated  May  3,  1872. 

The  class  of  centrifugal  machines  wherein  a  certain  amount  of  vibration 
or  gyration  is  permitted,  so  that  the  basket  may  accommodate  itself  to  the 
inequalities  of  the  load.  The  step  or  lower  support  is  suitably  suspended 
by  rods  from  the  curve  or  outer  case,  or  the  curb  and  step  together  aro 
suspended  by  rods  from  a  suitable  framing.  The  ujipcr  bearing  of  the  shaft 
is  iittod  with  a  laterally  yielding  bearing  to  give  the  necessary  play  required 
from  the  movement  of  the  lower  support. 

1394.  F.  L.  H.  Danchbll,  Horwich,  Lanoasliiro.  Filtering  medium. 
Dated  May  7,  1872. 

A  homogeneous  combination  of  carbonaceous  matter  with  certain  mineral 
matter.  The  proportions  of  the  carbonaceous  and  mineral  substances  aro 
sucli  that  the  first  should  constitute  from  10  to  15  per  cent,  on  the  whole 
after  charring,  and  the  mineral  the  rest. 

1437.  J.  V.  P.  Lagranoe,  23,  Boulevard  de  Strasbomg,  Paris.  Treatment 
of  sacc/iarine  juices  and  syrups.    Dated  May  11,  1872. 

Application  of  baryta  to  the  elimination  of  suliihates  in  sugar  making  and 
refining  either  separately  or  simultaneously  in  the  hydrate  state  with  tribasic 
phosphate  of  ammonia. 

1477.  A.  FuvEU,  Manchester.  Treatment  of  cane  sugar.  Dated  May  15, 
1872. 

Improvements  in  the  treatment  of  cane  sugar,  by  which  a  better  quality 
and  a  larger  yield  is  obtained  than  by  llio  ordinary  methods ;  also  to  improve- 
ments in  machinery  or  apparatus  to  bo  employed  in  connection  with  such 
treatment. 

3588.  A.  V.  Newton,  Chancei-y-lane,  Jliddlesex.  Improrcmenis  in  the 
manufacture  of  sugar,  and  in  apparatus  to  be  used  therefor,  A  communication 
from  S.  Don,  Havana,  Cuba.    Petition  recorded  November  28,  1872. 
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COLONIAL  EXPOETS. 


(From  LicMs  Monthly  Circular.  J 
MAURITIUS. 


ST  Aug.  I'o  15th  Oct. 

1872-73. 

1871-72. 

1870-71 

Tons. 

Tons. 

Tons. 

7,805  , 

.    8,775  . 

.  2,777 

France   

5,385  . 

.     6,692  . 

.  2,159 

9,940  . 

.    4,208  . 

.  6,736 

New  Zealand  

1,669  . 

.     1,056  . 

720 

Cape  of  Good  Hope.. 

324  . 

130  . 

814 

561  . 

.    9,007  . 

.  7,211 

Other  Ports   

622  . 

.     1,188  . 

148 

Total  

26,306 

31,116 

20,505 

HAVANA  AND  MATANZAS. 
Feom  1st  Jan.  to  3kd  Not.        1872.  1871.  1870. 

Tons.  Tons.  Tons. 

To  Great  Britain   140,949  ..  64,390  ..174,171 

„  United  States    208,967  ..176,510  ..180,495 

,1  Spain    37,151  ..  45,060  ..  57,812 

„  France   ..   21,835  ..  11,080  ..  43,900 

„  Northern  Europe   12,679  ..    8,812  ..  10,661 

„  Southern  Europe   960  ..       548  . .  3,410 

„  Other  Ports   5,075  .  .    3,284  . .  8,096 


Total   427,616      309,690  478,605 


Stocks  in  Havana  and  Matanzas  . .   25,714  . .  33,454  . .  22,284 


REUNION. 


In  THE  Season  op                1871-72.  1870-71.  1869-70. 

„   „  Tons.  Tons.  Tons.  ' 

To  Nantes    8,257  ..  7.188  ..  15,020 

„  Marseilles   1,804  . .  2,500  . .  4,527 

„  Belle-Isle  (or  order) . .  19,865  ..  7,197  ..  16,606 

»  Cadiz   2,595  ,.  987  . .  1,516 

„  Australia    420  . .  5,061  . .  4,852 

,,  Persian  Gulf             .    ..    I34 

,,  Mauritius   160  . ,    . .   


Total  33,101    ..    23,533    ..  4?,65.5 
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Sl'OCKS  OF  StTGAK  IN  THE  CniEP  MARKETS  OF  THE  "WoRLD  ON  THE 

1st  November  tor  Tiihee  Years,  in  thousands  of  tons, 
to  the  nearest  thousand. 


1872. 

Great  Britain   169  , 

Franco    76  , 

Holland   29  , 

Germany  (Zollverein)    15  , 

Six  other  entrepdts   7 

Total  in  Europe   296 

United  States   43 

Havana  and  Matanzas,  3rd  Nov.    2  6 

Total   365 


1871. 

129 
55 
28 
16 
6 

234 
96 
33 

363 


1870. 

165 
57 
23 
19 
4 

268 
82 
22 

372 


Consumption  of  Sugar  in  Europe  and  the  United  States,  fob 
Three  Years  endixo  31st  October  in  thousands  of  tons. 

1872.        1871.  1870. 

Great  Britain   704    079    690 

France    237    290    321 

Gemiany  (Zollverein)   213   228   216 

Holland    29  ....    25  . . . .  .30 

Six  other  Countries    86    118    100 


Total  in  Europe   1,271        1,340  1,303 

United  States   304    508   472 


Total   1,803        1,848  1,833 


EsmiATED  Chop  of  Beet  Eoot  Sugar  on  the  Continent  of  Europe, 

rOU    THE    ENSUING    SeASON,    COMPARED   -WITH    THAI    OF   THE  TUBEE 

previous  Seasons. 
(From  T.icht'a  Monthhj  Circular.) 

1872-73.  1871-72.     1870-71.  1809-70. 

Tons.  Tons.           Tons.  Tons. 

France                        345,000  ..  335,351  ..  289,084  ..  289,324 

Germany  (Zollverein)  255,000  ..  189,166  ..  202,986  ..  217,193 

Austro-ilunsaiy           167,500  ..  161,526  ..  182,280  ..  151,354 

Russia  and  Poland  ..  135,000  ..  90,000  ,,  135,000  ..  132,500 

Belgium                       75,000  , .  72,230  . .    55,739  . ,  43,553 

Holland  and  other 

Countries              32,500..  25,000..    17,500..  12,500 


Total  1,010,000      873,279      942,589  846,422 


STATISTICS— GEEAT  BRITAIN. 
To  Hth  December,  1872  and  1871.    In  Thotisands  of  Tons,  to  the  Nearest  Thottsand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

6 
>^ 

3 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpoil 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

19 

2 

2 

18 

41 

23 

86 

13 

14 

59 

172 

205 

79 

12 

14 

46 

150 

205 

British  East  India 

10 

3 

13 

8 

21 

8 

29 

15 

13 

8 

22 

24 

Mauritius   

4 

1 

2 

7 

5 

17 

5 

17 

8 

46 

23 

15 

4 

17 

10 

46 

22 

/^.. T.- 

4 

1 

•• 

11 

17 

11 

8 

15 

26 

67 

115 

54 

8 

14 

25 

62 

109 

54 

Porto  Rico,  &c.  . . 

2 

3 

1 

6 

5 

5 

20 

1 

8 

34 

27 

4 

18 

1 

7 

31 

30 

Manilla  &  Java  . . 

20 

4 

3 

27 

21 

35 

15 

2 

16 

68 

49 

28 

20 

2 

14 

64 

69 

2 

12 

5 

19 

15 

9 

51 

9 

22 

91 

61 

8 

47 

10 

22 

86 

61 

5 

2 

2 

10 

19 

16 

23 

12 

8 

49 

92 

140 

23 

12 

8 

44 

87 

140 

Total,  1872  . . 

67 

28 

6 

48 

149 

103 

205 

139 

77 

227 

649 

574 

178  !l37 

1 

76 

204 

595 

604 

Total,  1871  . . 

41 

28 

3 

31 

46inc 

rease 

189 

118 

59 

208 

75inc 

rease 

217 

123 

60 

203 

9  dec 

rease 
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THE  SUGAR  MARKET  IN  1872. 


The  year  opened  with  a  dull  market  for  all  descriptions  of  sugar, 
and  during  the  months  of  January  and  February  prices  declined 
considerably,  in  consequence  of  iucreased  imports  and  a  falling  off 
in  deliveries ;  but,  as  the  year  advanced  and  stocks  iu  the  United 
Kingdom  became  much  lower  than  for  several  previous  years,  more 
activity  was  manifested,  and  by  the  end  of  April  the  depression  in 
prices  had  been  nearly  recovered.  At  this  time  there  was  every 
prospect  of  greatly  diminished  supplies  of  raw  sugars  for  tliis 
country,  inasmuch  as  the  very  inferior  yield  of  the  last  Conti- 
nental beet  crop  not  only  prevented  exports  of  that  description  of 
sugar,  but  also  tended  to  divert  cargoes  of  colonial  sugar  intended 
for  the  United  Kingdom  to  French  and  German  Ports. 

For  the  first  six  months  of  the  year,  stocks  showed  a  continaial 
comparative  decrease  as  compared  with  the  two  previous  years,  and 
in  the  middle  of  June  stocks  of  raw  sugar  at  the  four  ports  were 
more  tlum  50,000  tons  below  those  of  the  same  date  in  1871,  and 
neai-ly  100,000  tons  less  than  at  the  corresponding  period  of  1870. 
About  this  time  prices  reached  the  liighest  point  of  the  year ;  No. 
12  Havana  afloat  being  quoted  at  31s.  6d.  per  cwt. ;  the  average 
duty  paid  price  of  refining  qualities  of  British  Plantation  was  33s., 
and  that  of  common  refined  lump  42s.  6d.  per  cwt.  in  London. 

These  comparatively  high  prices  attracted  supplies  from  uiiex- 
peeted  quarters,  and,  consequently,  a  remarkable  reaction  took 
place.  During  the  month  of  August  alone  there  was  an  increase 
in  the  imports  of  40,000  tons  over  those  of  the  previous  year,  and 
by  the  end  of  that  month  the  stocks  of  raw  sugar  were  11,000 
tons  in  excess  of  those  of  the  same  date  in  1871.  As  a  necessary 
consequence  prices  of  all  descriptions  were  proportionately  de- 
pressed. No.  12  Havana  declined  fully  4s.  per  cwt.,  and  the 
average  reduction  was  from  3s.  to  3s.  Cd.  per  cwt.,  to  the  lowest 
point  of  the  market  in  September. 
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During  the  last  three  months  of  the  year,  the  imports  and  stocks 
as  compared  with  1870  and  1871  continued  to  increase,  and  on  the 
21st  of  December  imports  of  raw  sugar  showed  an  excess  of 
50,000  tons  over  those  of  the  former  year  and  of  78,000  tons  over 
those  of  the  latter.  Stocks  were  then  6000  tons  above  those  of 
1870  and  47,000  tons  in  excess  of  those  in  1871  at  the  same  date. 
Deliveries  of  raw  sugar,  for  the  year,  show  a  decrease  of  7000 
tons  compared  with  those  of  1871. 

The  London  market  closed  with  some  firmness  in  consequence 
of  the  operations  of  the  Scotch  refineries  being  temporarily 
restricted,  but  during  the  last  few  weeks  there  was  scarcely  any 
variation  in  prices.  The  latest  quotations  were,  for  No.  12  Havana 
afloat  28s.  per  cwt. ;  for  Cuba  Muscovado,  25s.  to  25s.  6d.  per  cwt., — 
3s.  to  3s.  6d.  per  cwt.  lower  than  at  the  close  of  the  year  1871.  In 
lower  qualities  of  raw  sugar  the  reduction  is  still  greater  as  com- 
pared with  the  same  period,  middling  to  good  Bahia  being  quoted 
nt  21s.  to  22s.  ;  and  good  to  fine  Pcmambuco  23s.  to  24s.  per  cwt. 
The  average  duty  paid  price  of  British  plantation  is  28s.  6d. ;  that 
of  common  refined  lump,  39s.  to  39s.  6d.  per  cwt. 

Stocks  of  raw  sugar  in  the  United  Kingdom  arc  now  higher  than 
at  the  corresponding  period  of  any  fonner  year  since  1866  ;  the 
supplies  for  this  country  now  afloat  are  also  largo  for  this  season 
of  the  year.  On  the  other  hand,  stocks  in  the  United  States  arc 
considerably  smaller  than  usual. 

As  regards  the  future ;  although  the  continental  beet 
sugar  production  is,  owing  to  unfavourable  weather,  likely  to  be 
rather  less  than  was  at  one  time  anticipated,  yet  the  most  mode- 
rate estimate  places  it  at  130,000  tons  above  that  of  last  season. 
Favourable  accounts  of  the  coming  crop  continue  to  be  received 
from  Cuba ;  it  is  possible  that  there  may  be  a  slight  deficit  in  the 
yield  in  Mauritius  and  in  several  of  the  British  West  India  Islands, 
but  this  will  probably  be  more  than  compensated  by  increased  or 
fully  average  crops  from  Brazil,  Java,  Porto  Rico,  and  some  other 
colonies. 
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ON  SUPEEPHOSPHATES— THEIR  ADULTERATIONS 
AND  VALUATION. 
By  J.  Emeesou  Reynolds,  M.R.C.P., 
Professor  of  Analytical  Chemistry  to  the  Royal  Dublin  Society,  Keeper  of  the 
Minerals,  S;c. 
(Continued  from  page  16.) 


Having  pointed  out  the  manner  ia  which  the  table  of  eqniva- 
ents  can  be  used  for  the  purpose  of  obtaining  an  accurate  expres- 
sion for  the  relative  total  values,  we  may  discuss  the  data,  and 
endeavour  to  deduce  standards  for  the  two  classes  of  superphos- 
phates. 

Mineral  Superphosphates. — "With  the  exception  of  Nos.  1  and  2, 
all  those  manures  whose  analyses  are  given  were  sold  at  £6  10s. 
per  ton  to  the  farmer.  By  adding  in  each  case  one-thirteenth  to 
the  number  found  for  Nos.  1  and  2  on  the  Royal  Dublin  Society's 
scale,  we  can  consider  them  as  if  sold  for  £6  10s.  per  ton  each — 
and  therefore  compare  their  number  with  those  given  for  the 
remaining  samples. 

In  the  following  table  these  corrections  have  been  made  : — 

N>miT)cr.  Sold  to  T,^T'^'"f 

Farmer  at  R.D.S.  Scale. 

1    £6  10s   612° 

2   6  10s   644° 

3   6  10s   630° 

4   6  lOs   615° 

.5    6  10s   520° 

6   6  10s   509° 
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Dismissing  IN'os.  5  and  6  as  being  of  inferior  quality,  we  have 
four  of  these  superphosphates,  made  by  different  manufacturers, 
sold  at  the  same  price,  and  approaching  closely  to  each  other  in 
the  number  of  degrees  reached  on  the  Eoyal  Dublin  Society's  scale. 
They  are  undoubtedly  useful  fertilisers,  and  their  mean  number 
agrees  with  the  mean  afforded  by  my  own  analyses  of  correspond- 
ing samples.  Wc  arc  therefore  in  a  position  to  fix  our  standard  of 
value  for  a  mineral  superphosphate  as  follows : — Samples  marking 
GZff'  on  the  Royal  Dublin  Society's  scale  above  described,  should  not 
cost  the  farmer  more  than  £6  10s.  per  ton. 

From  the  foregoing  wo  at  once  deduce  the  simple  and  convenient 
statement,  that  a  manure  marking  600°  R.D.S.  is  worth  just  six 
guineas  per  ton. 

A  single  example  of  the  use  that  I  make  of  this  "  Eoyal  Dublin 
Society's  Standard  Mineral  Superphosphate"  will  suffice.  Lotus 
suppose  that  a  farmer  purchases  a  sample  of  mineral  super- 
phosphate at  £6  IDs.  per  ton,  and  that  on  the  discussion  of  its 
analysis  it  affords  the  same  number  as  No.  C,  namely  509°  on  the 
E.D.S.  scale,  ;  we  at  once  report  the  manure  to  be  value  for  only 
£5  6s.  8d. 

The  money  value  obtained  on  the  old  plan,  and  actually  attached 
to  No.  6  by  the  analyst  was  £6  7s.  per  ton.  The  latter  estima- 
tion would,  therefore,  indicate  to  the  purchaser  at  £6  10s.  that 
he  obtained  fair  value  for  his  money,  though  really  paying  about 
£1  per  ton  too  much.  My  system  at  once  detects  and  measures 
this  serious  reduction  in  value. 

Botte  Superphosphates. — In  these  cases  the  equivalent  number 
"  8  "  of  a  bone  phosphate  (see  table)  has  been  used  for  dividing 
the  insoluble  phcsphate ;  the  number  13  being  used  for  the  same 
purpose  in  discussing  the  analyses  of  the  mineral  superphosphates. 
The  superiority  of  undissolved  bone  phosphate  over  the  mineral 
phosphate  in  the  same  condition  being  thus  fully  and  fairly 
recognised,  the  degrees  on  the  E.D.S.  scale  afforded  by  the  bone 
manure  of  course  have  the  same  meaning  as  when  deduced  from 
the  analysis  of  a  mineral  superphosphate.  Our  standard  mineral 
Buperphosphate,  therefore,  measures  the  value  of  a  bone  manure. 
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If,  then,  the  former  is  only  value  for  £6  10s.  per  ton,  when  it 
marks  620°  on  the  R.D.S.  scale,  the  bone  manure  is  only  value  for 
£8  per  ton  -when  it  reaches  763°  on  the  same  scale. 

Having  deduced  our  standard  from  the  previous  enquiry,  we 
may  now  ascertain  how  far  the  result  is  confirmed  on  the  discussion 
of  the  above  given  analyses  of  bono  superphosphates. 

"We  first  have  to  raise  the  equivalent  of  'No.  10  from  573°  to 

679°,  being  in  the  ratio  of  £6  15s.  to  £8,  and  then  tabulate  the 

numbers  as  before,  thus : — 

Number  *°  Degree  on 

JNumDer.  Farmer.  E.D.S.  Scale. 

7   £8    883° 

8   do   537° 

9   do   600° 

10   do   679° 

11    do   655° 

12   do   811° 

Nos.  7  and  12  are  derived  from  vendor's  analyses,  the  rest  from 
those  of  purchasers.  No.  8  is  so  obviously  a  very  inferior  manure 
that  we  may  dismiss  it  from  consideration.  Then,  taking  the 
average  of  the  remaining  five  samples  we  get  at  the  mean  result 
on  the  E.D.S.  scale  745°.  "We  are  therefore  fully  justified  in 
adopting  as  a  fair  standard  that  which  we  have  deduced  from  other 
considerations,  namely,  76S^  on  the  Jloyal  Dublin  Society's  scale  for 
a  sample  of  bone  superphosphate  costing  the  farmer  not  more  than  £8 
per  ton. 

Having,  I  hope,  shown  that  the  existing  system  of  valuation  of 
superphosphates  may  be  replaced  with  advantage  by  another 
capable  of  yielding  results  of  higher  accuracy  and  practical  value, 
and  having  fixed  certain  standards,  by  reference  to  which  these 
artificial  manures  can  be  adjudicated  upon  with  fairness  alike  to  the 
vendor  and  the  farmer ;  I  ought  to  give  notice  that  all  supciiihos- 
phates  sent  to  the  Eoyal  Dublin  Society  for  analysis  must  now  be 
valued  on  the  above  plan. 

In  concluding  this  paper  I  may  venture  to  express  the  opinion 
that  much  public  advantage  would  accrue  if  the  Eoyal  Dublin  Society 
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ofiferecl  some  inducement  to  dealers  in  superphosphates  to  compete, 
on  the  understanding  that  the  best  sample  offered  at  a  given  price 
to  the  farmer  should  be  used  as  a  standard  for  reference  during  the 
season  immediately  following  the  competition.  However,  until 
some  such  plan  is  adopted,  I  venture  to  think  we  may  fairly  rest 
content  with  the  standards  I  have  now  endeavoured  to  fix. 


OX  THE  MANUFACTURE  OF  SUGAR  FROil  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
f Continued  Jrom  page  ^S.) 

Part  XIII. 

AVc  have  now,  as  intimated  in  our  last  paper,  to  take  up  the 
subject  of  filtration  through  animal  charcoal.  It  is  upon  this 
process  that  the  refiner  relies  for  transforming  the  scorched  and 
blackened  sugars  which  he  but  too  often  receives  from  the  planter 
into  the  white  and  blooming  crystals  which  he  ofitrs  to  his 
customers.  Animal  charcoal  is  prepared  by  calcining  the  bones  of 
animals  in  vessels  closed  so  as  to  exclude  the  air.  The  bones  are 
usually  boiled  some  hours  before  they  are  calcined,  so  as  to  extract 
the  fatty  matters  from  them,  since  these  have  a  value  of  their  own, 
and  are  almost  totally  lost  (being  given  off  in  the  form  of  gas 
during  the  process  of  calcination),  if  not  thus  separated. 

The  fatty  matter  having  thus  been  extracted,  the  bones  are  next 
placed  in  pots  made  of  fireclay  or  iron.  These  pots  are  arranged 
in  rows  one  above  another  in  a  furnace,  tlie  mouth  of  each  pot 
being  closed  cither  by  another  pot  standing  upon  it,  or  by  a  cover. 
The  fire  is  then  lighted,  and  the  whole  fumace  brought  gradually 
up  to  a  red  heat,  at  which  temperature  it  is  maintained  for  about 
eight  hours,  the  time  usually  necessaiy  to  complete  the  calcination. 
During  the  process  various  gases  are  given  off,  wliich  take  fire  and 
aid  in  maintaining  the  necessary  heat ;  when  these  cease  to  be 
evolved,  the  operation  of  calcination  is  complete.  It  is  usual 
to  allow  the  whole  funiaee  to  cool  down  before  withdrawing  the 
pots,  and  with  the  ammgement  described  it  is  almost  impossible  to 
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avoid  this,  though  such  a  course  is  plainly  very  wasteful  of  fuel. 
In  consequence  of  the  loss  thus  occasioned,  bones  have  sometimes 
been  calcined  in  retorts  similar  to  those  used  in  making  gas,  and 
so  arranged  that  the  bones  could  be  introduced  into  the  retorts, 
and  taken  out  of  them  again  without  removing  the  retorts  from 
their  places,  or  allowing  the  furnace  to  cool  down.  In  any  case, 
however,  the  calcined  bones  must  be  protected  from  the  air  while 
cooling,  otherwise  the  carbon  contained  in  them  will  be  destroyed, 
and  the  charcoal  thus  rendered  useless. 

After  cooling,  the  bones  are  passed  through  a  mill  to  reduce 
them  into  a  coarse  powder,  and  are  then  passed  through  sieves,  so 
that  the  grains  of  the  same  size  may  be  kept  together.  That 
portion  which  is  reduced  to  dust  is  of  much  less  value  than  the 
larger  grains,  while  on  the  other  hand  too  large  pieces  arc  not 
admissible  and  must  be  reground. 

Charcoal  appears  to  depend  for  its  decolorizing  effects  upon  the 
quantity  of  carbon  present  in  it,  and  upon  the  state  in  which  the 
carbon  is  found,  its  activity  increasing  in  proportion  as  it  is  less 
compact,  less  hard,  less  brilliant,  more  porous,  and  more  finely 
divided,  though  merely  mechanical  subdivision  has  no  effect 
upon  it. 

In  animal  charcoal  the  molecules  of  carbon  arc  found  in  the 
condition  in  which  they  are  most  active,  and  it  is  for  this  reason 
that  this  charcoal  is  so  much  more  powerful  than  any  other  in  its 
decolorizing  effects. 

Since  it  is  upon  the  carbon  that  the  charcoal  depends  for  the 
greater  part  of  its  useful  effects,  it  is  usual  in  purchasing  it  to  test 
what  proportion  of  this  material  is  present  in  it,  and  thus  to 
determine  its  commercial  value. 

It  is  not  known  in  what  exact  way  the  carbon  acts  upon  the 
colouring  matter  which  it  extracts ;  whether  it  simply  detains  it 
mechanically,  or  combines  with  it  chemically,  or  has  the  property 
of  condensing  it  upon  its  surface  or  within  its  pores,  in  the  way  in 
which  spongy  platinum  acts  in  absorbing  hydiogcn  gas,  is  unceitain, 
though  it  is  probable  that  some  power  is  present  over  and  abovo 
that  of  mere  mechanical  detention. 
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In  addition  to  absorbing  colouring  matter,  animal  charcoal  has 
also  the  power  of  taking  up  any  excess  of  Hme,  any  free  acid,  any 
nitrogenized  matters,  or  any  salts  (with  some  exceptions)  which 
may  be  present  in  the  juice,  whilst  upon  the  sugar  itself,  its  action 
appears  to  be  almost  if  not  altogether  nil. 

It  wUl  readily  be  understood  that  the  above-named  properties 
render  animal  charcoal  most  raluable  in  purifying  and  promoting 
the  crystallization  of  sugar;  but  in  order  to  obtain  these  advantages 
in  their  entirety,  it  is  necessary  to  use  the  material  with  no  sparing 
hand. 

The  use  of  charcoal  in  inferior  quantity  will  indeed  remove  a 
portion  of  the  colouring  matter,  and  of  the  other  impurities  ;  but 
it  is  apt  to  impart  to  the  sugar  a  grcyness  of  colour  and  a  dullness 
of  tint,  which  renders  its  appearance  unattractive,  and  thus  unfits 
it  to  pass  at  once  into  the  hands  of  consumers,  and  so  reduces  its 
value  to  or  even  below  that  which  it  might  have  had,  had  it  been 
subjected  to  mechanical  filtration  only. 

After  the  charcoal  has  been  in  use  for  some  time,  its  grains 
become  clogged  with  the  impurities  they  have  taken  up,  and  its 
power  ceases  until  these  have  been  removed,  an  operation  which  is 
usually  effected  by  thorough  washing  and  subsequent  re-calcination. 

The  charcoal  filters  employed  by  the  planter  are  usually  about 
ten  feet  high  and  four  feet  in  diameter.  They  arc  generally  open 
at  the  top.  Near  the  bottom  is  a  grating  of  iron  ;  a  piece  of  filter 
cloth  is  laid  upon  this,  and  then  the  vessel  is  filled  in  with  charcoal 
up  to  about  twelve  inches  from  the  top. 

The  cane  juice  or  syrup  to  be  filtered  is  poured  into  the  space 
thus  left  at  the  top,  and  gradually  percolates  through  the  charcoal 
until  it  reaches  the  space  below  the  grating,  whence  it  is  drawn  off 
by  means  of  a  cock.  Care  must  bo  taken  in  first  charging  the 
filter  with  liquor,  that  the  whole  of  the  charcoal  is  saturated,  and 
all  the  air  present  is  expelled  before  any  of  the  liquor  is  drawn  off, 
otherwise  the  filtration  will  be  very  irregular. 

Each  filter  must  be  connected  with  three  sets  of  piping ,  one  of 
these  wUl  supply  it  with  cane  juice,  the  second  with  syrup  concen- 
trated up  to  25°  or  30°  B.,  and  the  third  with  pure  water. 
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When  the  filter  has  been  filled  -with  fresh  charcoal,  syrup  -will 
first  be  run  into  it,  and  it  ■wUl  be  supplied  with  this  until  its 
decolorizing  power  is  pretty  nearly  exhausted.  The  supply  of 
sjTup  will  then  be  shut  ofi',  and  the  filter  will  be  used  for  some 
time  to  filter  cane-juice  fresh  from  the  defecators.  As  the  power 
of  the  charcoal  has  already  been  exhausted,  it  acts  upon  this  simply 
as  a  mechanical  filter.  At  the  same  time  the  syrup  with  which 
the  filter  was  charged  is  driven  out  as  the  cane  juice  enters,  and  its 
place  occupied  by  this  latter  liquid,  which  is  much  less  rich  in 
saccharine  matter.  After  the  filter  has  been  used  for  some  time  in 
this  way  the  supply  of  cane-juice  is  shut  off,  and  pure  water  is  run 
on  to  the  filter.  This,  in  its  turn,  drives  the  cane  juice  before  it, 
and  the  supply  of  it  to  the  filter  is  continued  until  the  water 
running  off  at  the  bottom  of  the  filter  no  longer  contains  sufiicient 
saccharine  matter  to  pay  for  concentration ;  the  scarcity  and 
deamess  of  fuel,  &c.,  usually  make  it  impracticable  to  extract  the 
sugar  from  the  charcoal  as  thoroughly  as  is  usual  in  European 
refineries. 

It  will  be  obvious,  that  since  syrup,  cane  juice,  and  water  are  all 
run  over  the  filters,  it  is  necessary  to  arrange  the  cock  by  means  of 
which  the  liquor  is  drawn  off,  so  that  it  can  discharge  into  any  of 
several  channels,  in  order  that  these  various  qualities  of  material 
may  be  kept  separate. 

It  will  also  be  obvious  that  it  is  essential  to  have  several  filters 
at  work,  in  order  that  while  one  is  filtering  syrup,  a  second  may  be 
filtering  cane  juice,  and  the  third  having  pure  water  run  over  it,  or 
emptying  and  refilling. 

The  filters  are  sometimes  made  closed  at  the  top,  and  the  Hquor 
supplied  to  them  with  a  "  head"  of  several  feet,  the  whole  being 
80  arranged  that  the  liquor  discharged  from  the  bottom  of  one  filter 
may  be  brought  back  by  a  syphon,  and  discharged  on  the  top  of 
any  other  filter,  so  that  it  passes  through  two  filters  instead  of  one 
before  finally  passing  away.  This  arrangement  entails  a  good  deal 
of  extra  complication  and  expense,  and  is  not  generally  deemed 
necessary  for  the  planter,  as  in  his  case  the  powers  of  the  charcoal, 
if  not  thoroughly  exhausted  by  the  syinip,  arc  sure  to  be  so  by  the 
cane  juice. 
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Before  coining  to  the  description  of  the  apparatus  used  in  revivi- 
fying the  charcoal,  we  must  give  a  sketch  of  an  arrangement  of 
charcoal  filters. 

In  the  accompanying  sketch  six  charcoal  filters  are  shown,  which 
arc  supplied  with  liquor,  juice,  and  water  hy  the  pipes  marked  a,  b, 
and  c,  respectively ;  the  man-hole  is  marked  n ;  the  grating  on 
which  the  filter  cloth  is  spread,  u  ;  the  liquor  and  juice  are  drawn 
through  the  pipe  p,  which  discharges  into  the  gutters  a  and  n 
through  to  the  swivel  joint  i.  The  water  is  discharged  through 
the  cock  J  ia  the  gutter  below. 

The  impurities  with  which  the  char  becomes  gi-adually  clogged 
may  be  removed  in  various  ways.  Very  many  of  them  may  be 
removed  ia  great  part  by  washing  thoroughly  in  pure  water. 
"Water  used  for  this  purpose  should  not  be  too  hard,  as  in  that  case 
the  char  takes  up  carbonate  of  lime  from  it,  and  the  pores  aro 
gradually  filled  up,  as  well  as  other  inconveniences  produced  ;  if, 
on  the  contrary,  the  water  used  be  very  soft,  it  may  dissolve  a 
portion  of  the  carbonate  of  lime  naturally  present  in  the  char ;  and 
this  is  objectionable ;  because  when  the  proportion  present  falls 
below  2  J  per  cent,  it  is  apt  to  be  insufficient  to  neutralize  the  weak 
acids  almost  always  present  in  sugar ;  and  in  that  case  the  liquors 
become  sour.  This  is  especially  likely  to  take  place  with  the 
weaker  liquors,  and  is  often  the  means  of  introducing  iron  (through 
the  action  of  the  acids  upon  the  filters,  &c.)  into  the  sugars  made 
from  them.  The  energy  of  water  in  removing  both  vegetable  and 
mineral  impurities  is  greatly  increased  by  employing  it  hot,  and  in 
refineries  it  is  by  no  means  unusual  to  use  boiling  water  for  washing 
the  char. 

Many  impurities  may  be  removed  by  fermentation.  This  goes 
on  most  rapidly  when  warm  water  is  poured  on  to  the  char  until 
it  covers  it,  and  the  action  is  stiU  further  intensified,  if  the  water 
thus  added  already  contains  vegetable  matter  in  a  state  of  ferment- 
ation. The  organic  matter  present  is  thus  decomposed,  and  the 
acids  formed  during  the  process  combine  with  some  at  least  of  tho 
mineral  impurities,  such  as  lime,  to  form  soluble  salt«.  Both 
vegetable  and  mineral  impurities  are  thus  rendered  easier  of 
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removal  by  subsequent  wasliing  with  water.  When  the  process 
of  fermentation  above  described  is  used  it  is  generally  conducted 
in  the  filters  themselves,  which  are  thus  kept  out  of  use  for  a 
considerable  time.  This  inconvenience  may  be  avoided  by  adopting 
what  is  called  the  "  dry"  method  of  fermentation.  This  consists 
in  piHng  the  char  in  heaps  on  the  ground,  and  keeping  it  warm 
and  moist,  but  not  wet.  In  this  arrangement  care  must  be  taken 
not  to  pile  up  the  char  too  high,  as  it  is  essential  that  air  should 
be  able  to  penetrate  to  all  parts  of  the  mass.  "  Dry"  fermentation 
proceeds  very  much  more  slowly  than  that  conducted  in  tlie  filters 
themselves,  and  thus,  though  it  sets  the  filters  free,  it  keeps  the 
char  out  of  use  for  a  much  longer  time. 

Fermentation  and  washing  are  spoken  off  by  Mr.  "Wray  and  also 
by  Dr.  Evans,  in  their  worksjon  sugar,  as  being  sufficient  to  restore 
to  the  char  the  energy  it  has  lost.  They  are,  however,  never  used 
alone,  rebuming  being  always  resorted  to  as  an  after  process. 
Fermentation,  indeed,  is  rarely  used  at  all  now  in  the  manufacture 
of  sugar  from  the  cane,  though  in  beet-root  sugar  factories  it  is 
employed,  both  vegetable^  matter  and  lime  being  much  more 
abundant  in  beet  than  in  cane  juice. 

Hydrochloric  acid  is  also  sometimes  employed  as  a  purifying 
agent.  Wlicn  lime  is  present  in  great  excess  in  char  it  is  useful 
in  rcmo-\-ing  it,  and  when  used  in  dilute  solution  it  is  also  capable 
of  taking  up  an  excess  of  iron,  if  this  should  have  been  permitted 
to  get  into  the  char.  This  agent  mtist  be  used  with  very  great 
care,  it  should  only  be  employed  in  beet  sugar  factories,  or  where 
the  water  is  very  hard,  and  the  char  quickly  becomes  clogged  with 
lime.  "When  in  solution,  it  readily  attacks  iron  and  other  metals, 
and  if  used  in  excess  will  also  dissolve  some  of  the  phosphate 
of  lime  present  in  the  char.  It  is  also  very  difficult  entirely  to 
neutralize  it,  and  if  any  traces  of  it  are  left  in  the  char,  they  will 
injuriously  affect  the  liquors  first  passed  through  it.  These  will 
come  out  brighter  and  more  beautiful  to  the  eye  than  usual,  but 
will  not  boil  so  well. 

Hydi-ochloric  acid  may  be  applied  cither  in  dilute  solution  or,  as 
patented  by  Mr.  Edward  Bcanes,  in  the  foi-m  of  gas.    The  latter 
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form  of  application  possesses  some  considerable  advantages,  but 
requires  special  apparatus  for  carrying  it  out. 

llcbuming  is  the  process  •which  is  more  generally  tnisted  to  than 
any  other  for  the  removal  of  those  impurities  which  washing  has 
failed  to  extract.  The  processes  which  may  be  included  under 
this  head  are  the  preliminary  diying  of  the  char,  the  actual  rc-calci- 
nation  of  it,  and  the  cooling  which  it  must  undergo  before  it  eau 
safely  be  exposed  to  the  air.  All  these  processes  are  conducted  in 
the  arrangement  of  pipe  kiln,  of  which  we  give  an  engraving. 

The  di'ying  must  be  eifected  at  a  moderate  temperature.  If  too 
great  heat  be  applied  before  the  char  is  thoroughly  dry,  the  water 
will  be  decomposed,  and  will  injiiro  the  char  by  combining  Avith 
the  carbon  present  in  it. 

Air  must  be  carefully  excluded  from  the  char  while  it  is  being 
rebumt  and  cooled  down.  Should  it  find  its  way  in,  the  carbon 
will  bo  partly  or  entirely  consumed,  [according  to  the  quantity  of 
air  admitted ;  in  the  latter  case  the  char  would,  of  course,  become 
quite  useless. 

The  effect  of  rebuming  is  to  carbonize  the  small  quantity  of 
organic  matter  not  removed  from  the  char  by  washing.  The  carbon 
thus  formed  is  deposited  within  the  pores  of  the  char,  which  is 
thus  often  found  to  get  richer  in  carbon  as  it  gets  older.  As  carbon 
is  the  active  principle  of  char  it  might  be  thought  that  it  would 
thus  improve,  but  this  is  not  the  case.  The  effect  of  this  deposit 
of  carbon  is  to  clog  up  the  pores  of  the  char,  and  when  this  action 
takes  place  to  any  considerable  extent  the  effective  power  of  the 
char  is  seriously  reduced.  Thorough  washing  is  the  best  preserva- 
tive against  this  evil. 

Another  effect  of  constant  rebuming  is  gradually  to  fuse  the 
phosphate  of  lime,  of  which  the  skeleton  of  the  char  is  chiefly 
composed,  and  thus  to  close  up,  or  greatly  diminish  in  size,  the 
pores  contained  in  it.  This  action  is  rendered  manifest  by  the 
great  apparent  increase  in  density  which  takes  place  as  char 
becomes  old.  Thus  a  ton  of  new  char  will  occupy  about  48  or  60 
cubic  feet ;  a  ton  of  old  and  worn-out  char  will  only  measure  some 
30  to  35  cubic  feet ;  yet  the  density  of  the  constituents  of  the 
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char  is  TCiy  nearly  the  same  in  the  one  case  as  in  the  other ;  so 
that  the  apparent  increase  in  density  is  due  to  the  closing  up  of 
the  pores  either  hy  fusion  or  by  the  deposit  of  carbon  or  lime 
within  them. 

The  constant  handling  and  moving  of  tlie  char  during  the  pro- 
cesses of  washing  and  rehuming  also  causes  a  quantity  of  it  to 
crumble  away  in  the  form  of  dust  too  fine  to  he  used  for  filtcu-ing, 
and  which,  therefore,  must  be  got  rid  of. 

Char  is  thus  constantly  deteriorating  through  the  action  of  a 
variety  of  causes.  Either  the  carbon  originally  present  in  it  may 
be  decreasing,  through  the  admission  of  air  to  it  during  the  process 
of  rcburning,  or  its  pores  may  be  filled  up  with  fresh  carbonized 
matter ;  the  carbonate  of  lime  may  be  too  much  diminished  by  the 
use  of  very  soft  water  for  washing,  or  the  pores  of  the  char  may 
become  clogged  with  this  material  through  the  absoi-ption  of  lime 
from  the  liquors,  or  the  use  of  very  hard  water  for  washing  ;  and 
the  diminution  of  the  effective  power  of  the  char  through  the 
gradual  fusion  of  the  phosphate  of  lime  in  it,  and  its  gradual 
wearing  down  into  dust,  is  always  going  on. 

The  stock  of  char  accordingly  requires  constant  renewal.  In  a 
refinery,  the  whole  of  the  char  employed  should  bo  renewed  in  the 
course  of  from  two  to  four  years,  but  the  planter  would  not  need 
to  renew  his  stock  so  frequently  as  this,  since  he  would  not  employ 
it  80  continually. 

It  will  be  observed  that  many  of  the  evils  mentioned  above  arc 
directly  dependent  upon  the  use  of  rebuming  as  a  means  of 
re\-ivifying  the  char.  Yet  notwithstanding  this,  rebuming  is  found 
by  general  experience  to  be  the  most  reliable  means  of  effecting 
this  object. 

Kibis  for  the  rebuming  of  char  arc  of  two  distinct  types ;  the 
one  consists  of  vertical  pipes,  usually  of  oval  form,  througli  which 
the  char  gradually  gravitates,  being  diicd  in  the  upper  portion, 
reburnt  where  the  heat  is  most  intense,  and  cooled  down  in  a  con- 
tinuation of  the  pipes  below  the  furnace  ;  the  other  consists  of  one 
or  more  revolving  cylinders  or  retorts. 

Tlie  chief  objection  to  this  latter  class  of  kilns  is,  that  in  them 
the  char  is  kept  continually  in  motion,  the  grains  rubbing  against 
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one  another  as  they  roll  over,  and  the  -waste  by  attrition  is  conse- 
quently very  great.  The  rcbuming  is  also  not  so  equally  ctfoctcd 
as  iu  the  pipe  kilns,  the  larger  grains  of  char  being  almost  always 
overbumt,  while  the  smaller  ones  run  the  risk  of  not  being  burnt 
enough.  In  addition  to  these  objections,  most  of  the  arrangements 
of  revolving  retort  kilns  are  not  economical  in  fuel.  Below  we 
give  an  illustration  of  one  of  the  best  modern  arrangements  of  pipe 
kiln,  as  manufactured  by  Messrs.  Manlovc,  Alliott  and  Co.,  of 
Nottingham. 
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In  this  apparatus  the  char  to  bo  rebumt  is  spread  upon  the  plates 
A,  •where  it  is  partially  dried ;  it  next  passes  through  the  drying 
pipes  B  into  the  rebuming  pipes  C,  and  from  them  into  the  coolers 
D.  It  emerges  from  these  through  the  valves  rf'  and  d',  the 
quantity  allowed  to  pass  at  each  discharge  being  that  contained  in 
the  coolers  between  the  valves.     The  furnace  is  arranged  outside 
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the  kiln,  and  the  products  of  combustion,  after  passing  amongst  the 
rcburiiing  pipes,  arc  led  by  the  flue  K  to  the  place  in  which  the 
drying  pipes  are  placed. 

A  new  process  of  revivifying  char,  with  which  Dr.  Eissfeldt's 
name  is  associated,  has  been  introduced  within  the  last  three  or 
four  years  into  Germany,  and  more  recently  into  France.  It 
consists  in  first  subjecting  the  cliar  to  fennentation,  and  then 
treating  it  successively  with  hydrochloric  acid,  steam,  and  ammonia 
water.  M.  Manoury,  who  represents  the  process  in  France,  claims 
for  it  the  following  advantages  : — 

1st.  It  enables  the  robuming  kilns  to  bo  abolished. 

2nd.  The  char  is  bettor  revivified  by  this  process. 

3rd.  A  greater  saving  of  char  is  eflfccted  by  its  use. 

4th.  The  cost  of  revivification  is  lessened. 

5th.  The  apparatus  need  not  be  worked  continuously ;  while 

rebuming  kilns  must  be  kc^pt  always  at  work  if 

economy  in  fuel  is  to  be  regarded. 

If  the  claims  thus  set  up  are  established  in  working  on  a  largo 
scale,  the  process  will  prove  most  useful ;  but  we  do  not  think 
that  the  advantages  of  the  process  arc  as  yet  sufficiently  established 
to  make  it  wise  to  try  it  in  the  Colonies,  or  anywhere  away  from 
the  direct  superintendence  of  the  inventor.  The  system  has,  as 
yet,  only  been  applied  in  beet-root  factories,  and  might  not  prove 
ecpially  applicable  where  cane  juice  is  operated  upon, — British 
2'rade  Journal. 


A  ^oxsTF.R  Sugar-Pas. — ilcssrs.  Adams  &  Co.,  the  well  known 
sugar  pan  makers,  have  just  completed  the  building  of  a  monster 
vacuum  sugar  pan  for  the  Counterslip  Sugar  Refinery,  Bristol. 
The  pan  is  said  to  be  the  largest  ever  made,  and  its  dimensions  arc 
12^  feet  diameter,  and  13  feet  deep,  with  heating  powers  of  nine 
large  steam  worms,  of  an  aggi-egate  length  of  700  feet.  The  pan 
will  be  capable  of  boiling  about  27  tons  of  sugar  at  a  single 
charge,  in  the  space  of  about  throe  or  throo  and  a  half  hours. 
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ON  SOIL  ANALYSES  AND  THEIR  UTILITY.* 
By  Ecg.  "W.  HnoAED, 

Slate  Ocologtst  of  Mmissippi. 


In  the  American  Journal  of  Science,  for  September,  1861,  Prof. 
S.  W.  Johnson  publislied  a  criticism  on  the  "  Soil  Analyses  of  the 
Geological  Surveys  of  Kentucky  and  Arkansas,"  whose  strictures, 
to  a  gi-eat  extent  eminently  just,  appear  to  have  so  impressed  the 
scientific  public  in  this  country,  that  few,  if  any,  soil  analyses 
have  since  then  been  made  in  connection  with  any  state  or  national 
survey,  excepting  that  of  the  State  of  Mississippi,  where  the  work 
already  begun  was  continued,  either  by  myself,  or  under  my  charge, 
or  recommendation,  by  others.  Holding  myself  responsible  for 
this  departure  from  the  generally  adopted  \-iews,  I  propose  in  the 
present  paper  to  discuss  specially  Prof.  Johnson's  objections,  and 
to  give  ray  reasons  for  persisting  in  a  course  of  research  that  has, 
more  than  once,  secured  true  sympathy.  While  I  consider  the  work 
far  from  being  as  complete  as  it  should  bo,  and  for  that  as  well  as 
for  other  reasons  its  publication  in  detail  may  be  delayed  for  some 
time,  yet  I  think  what  can  now  be  said  is  of  sufficient  importance  to 
be  brought  before  tliis  meeting. 

I  propose,  in  this  discussion,  to  maintain  the  mainly  practical 
standpoint  assumed  by  Prof.  Johnson  himself.  I  sliall  therefore 
leave  out  of  consideration  the  performance  of  such  exhaustive 
investigations  of  all  the  physical  and  chemical  properties  of  the 
soil,  as  have  been  made  in  some  cases,  for  special  purposes,  e.g.,  by 
Prof.  Mallet,  on  some  of  the  cotton  soils  of  Alabama.  If  the 
investigation  of  each  soil,  to  possess  practical  importance,  requires 
from  three  to  six  months  labour,  wc  may  as  well,  for  practical 
purposes,  consider  such  researches  out  of  the  question  for  the 
present.    We  want  something  analogous  to  the  metallurgical  assay 

•Read  at  the  Duljuquo  Meeting  of  tho  Am.  Assoc.  Adv.  Rcio.,  August, 
1872. 
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of  minoral.s,  as  distinguished  from  their  complete  ultimate  analysis. 
So  far,  therefore,  as  the  agricultural  qualities  of  a  soil  may  ho 
inferred  and  approximately  estimated  by  an  experienced  eye,  I 
■would  relieve  the  chemist  from  the  exact  numerical  dctennination, 
e.g.,  of  the  power  of  absorbing  heat  from  the  sun,  the  specific 
heat,  the  "water-holding"  power,  the  capiUarj'  co-efficients,  &c. 
However  necessary  for  theoretical  investigations,  I  hold  that,  for 
practical  purposes,  these  laborious  determinations  may  in  most 
cases  be  dispensed  with ;  since  from  what  has  abeady  been  done,  or 
what  can  be  done  with  a  few  typical  soils,  we  may  infer  the  com- 
parative magnitude  of  these  coefficients  with  a  sufficient  degree  of 
approximation. 

The  amount  of  labour  bestowed  on  each  soil  by  Dr.  Poter,  as 
reported  in  the  Kentucky  and  Arkansas  surveys,  approaches  very 
closely  the  limit  beyond  which  the  immediate  advantages  to  be 
derived  from  such  knowledge  of  soils  as  analysis  may  impart,  would 
seem,  to  many,  disproportioned  to  the  expenditure  involved.  How 
very  modest  wo  arc,  truly,  wlien  a  piu'ely  scientific  object  is 
involved,  whose  immediate  practical  application  is  not  obvious  at  a 
glance !  In  what  other  branch  of  technical  science  would  it  bo 
thought  admissible  to  proceed  without  obtaining  such  knowledge 
of  the  prime  materials  as  chemistry  may  afford,  even  if  no 
immediate  application  of  tliis  knowledge  be  foreseen  ?  Our  public 
treasuries  are  constantly  drawn  upon  for  hundreds  of  thousands  of 
dollars,  in  behalf  of  objects  of  at  least  questionable  usefulness. 
Yet  Prof.  Johnson  seems  to  have  thoroughly  satisfied  our  State 
geologists  that  they  are  not  justified  in  giving  the  virgin  soils  of 
their  respective  states  the  benefit  of  such  light  as  chemistry  may 
even  now  confessedly  afford;  apart  from  the  important  general 
inferences  which  may  bo  fairly  expected  to  be  dra^vn  hereafter 
from  the  history  of  their  cultivation.  How  are  we  to  advance  in 
our  knowledge  of  soils  if  wo  abandon  as  hopeless  the  determination 
of  their  chemical  character?  Are  the  proofs  that  have  been 
brought  against  the  utility  of  soil  analyses  really  of  such  a 
character  as  to  justify  so  gra\e  an  omission?  an  omission,  too, 
which  in  many  cases  cannot  hereafter  he  supplied.    Even  in  tlie 
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comparatively  youthful  State  of  Mississippi,  I  have  found  difficulty 
in  obtaining  reliable  specimens  of  some  soils,  -whose  great  pro- 
duetivcncss  had  led  to  their  cultivation  by  the  earliest  settlers,  over 
the  entire  area  of  their  occurrence. 

I  question  the  propriety  of  this  omission,  and  the  justice  of  the 
testimonium  paupertatis  thus  inflicted  upon  agricultural  and  analy- 
tical chemistry. 

To  define  my  position  I  premise  that  — 

1.  I  fully  agree  with  Prof.  Johnson  as  to  the  comparative  usc- 
Icssness  of  a  single  analysis  giving  the  percentages  of  soil  ingre- 
dients found,  in  ordinary  cases.  It  is  only  -when  such  analysis 
demonstrates  the  great  abundance,  or  very  great  deficiency,  of  one 
or  several  primarily  important  ingredients,  that,  by  itself,  it  con- 
veys information  of  considerable  practical  importance.  Note  that 
such  cases  are  not  altogether  infrequent  even  in  virgin  soils. 

2.  I  agree  that  an  "  average  soil "  is  a  non  ens,  except  as  referred, 
comparatively,  to  a  particular  set  of  soUs  closely  related  in  their 
origin. 

3.  Also,  that  the  claim  of  being  able  to  detect  the  minute  differ- 
ences caused  by  cropping  -without  return  to  the  soil,  is  precarious, 
and  perhaps  beyond  the  power  of  our  present  analytical  resources, 

4.  I  furtlier  admit  that,  ordinarily,  the  analysis  of  soils  long 
cultivated,  and  treated  -with  manures,  can  give  but  little  and  very 
partial  information  as  to  the  condition  and  composition  of  the  soil ; 
from  the  great  difficulty,  if  not  impossibility,  |  of  obtaining  fair 
representative  specimens. 

6.  Furthermore,  that  to  designate  soils  by  the  names  of  the 
Cretaceous,  Carboniferous,  or  Silurian  strata  they  may  happen  to 
overlie,  is  very  loose  practice ;  since  in  most  cases  they  are  derived 
from  Quaternary  deposits,  -which  may  or  may  not  have  been 
influenced  in  their  composition  by  the  subjacent  rocks. 

On  the  contrary,  I  demur,  in  the  first  place,  to  the  broad 
assertion  that  "  it  is  practically  impossible  to  obtain  average  speci- 
mens of  the  soil,"  as  inapplicable  to  a  very  large  class,  especially 
of  virgin  soils,  covering  large  areas  with  a  unifonnity  of  character 
corresponding  to  that  of  subjacent  fomations,  from  which  thoy 


76 


THE  SUGAR  CANE. 


Ff.B.  1,  1873. 


have  been  directly  derived,  by  substantially  identical  and  uniform, 
or  uniformly  variable  processes. 

The  importance  of  this  exception  is  not,  it  is  true,  very  obvious 
in  the  stony  fields  of  New  England  (such  as  discouraged  Professor 
Johnson  in  his  vacation  trip  to  Northern  New  York),  or  in  fact,  in 
any  district  whore  a  great  variety  of  formations  has  directly  con- 
tribaited  toward  forming  the  soil,  and  "  chunks"  of  undccomposcd 
minerals  are  diffused  through  it.  In  such  cases,  the  analysis  of 
the  rock  which  has  predominantly  contributed  to  the  mass  of  the 
soil  proper,  would  be  a  more  correct  index  of  the  prevalent 
characteristics  of  the  latter  than  if  itself  were  taken  in  hand.  And 
from  such  analyses  we  could  at  least  deduce  what  ingredients,  and 
in  what  form,  it  would  certainly  be  useless  to  add  to  the  soil. 

But  when  we  come  to  the  great  plains  of  the  "West  and  South- 
West,  whose  soils  are  consistently  derived  from  wide-spread 
quaternary  deposits,  composed  of  materials  almost  impalpable,  save 
as  regards  siliceous  sand,  or  even  the  rolling  uplands  of  the  Gulf 
States,  whose  subsoil  stratum  of  "yellow  loam"  can  only  be 
diluted,  but  not  otherwise  changed  by  the  admixture  of  the  under- 
lying drift,  leached  long  ago  of  everytliing  soluble  in  carbonated 
water  or  available  to  plants :  the  objection  based  upon  the  sup- 
posed impossibility  of  securing  representative  specimens,  becomes 
obviously  untenable,  as  I  shall  hereafter  show,  from  the  close  corres- 
pondence in  the  composition  of  soils,  and  especially  «ui-soiIs,  from 
widely  distant  portions  of  the  State,  derived  from  the  same 
geological  (quaternary)  stratum. 

A  word  in  regard  to  the  "  freaks  and  accidents  "  mentioned  by 
Prof.  Johnson  as  liable  to  make  sport  of  the  devoted  analyst. 
Undoubtedly  such  errors  must  be  ultimately  provided  against  by 
multiplications  of  analyses  (not  necessarily  of  the  same  acre,  but 
of  other  corresponding  specimens,  in  the  sense  mentioned  above) ; 
and  whUo  questioning  the  efficiency  of  a  bird  or  squirrel  in 
vitiating  a  properly  taken  sample  of  soil,  I  must  admit  the  disas- 
trous consequences  which  might  result  if  a  dog,  cow,  or  horse  were 
similarly  concerned.  No  specimen  of  "  virgin  soil  "  can,  of  course, 
be  obtained  where  such  animals  usually  do  congi-egate.    But,  as  a 
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rule,  it  is  not  all  difficult  to  avoid  such  places ;  while  the  chance 
of  accidentally  hitting  upon  a  sporadic  animal  deposit  in  the  broad 
■woods  or  prairies  is  singularly  small,  and  is  notably  diminished  by 
the  circumstance,  that  an  attentive  observer  (and  none  other  should 
take  soil  specimens)  will  be  able  to  distinguish  such  localities  for 
years,  by  the  peculiarity  of  their  vegetation.  I  will  remark, 
however,  that  I  consider  the  sampling  of  a  soil  with  a  view  to 
securing  a  representive  specimen,  as  a  matter  second  in  difficulty 
and  delicacy  only  to  the  analysis  itself ;  that  I  rarely  have  thought 
it  worth  while  to  analyse  specimens  sent  by  other  than  intelligent 
persons  specially  instructed  by  me  ;  and  even  then  have  frequently 
had  to  reject  them,  from  their  having  obviously  been  taken  at  an 
improper  locality,  e.g.,  near  a  footpath,  by  the  side  of  a  fence,  on 
a  partially  denuded  hillside  or  ra^dne,  in  the  bed  of  a  run,  at  the 
foot  of  a  tree,  &c. 

The  question  of  depth  must,  in  my  view,  be  left  to  be  deteiinined 
by  the  circumstances  of  each  case,  except  in  so  far  as  the  extreme 
depth  to  which  tillage  may  cause  the  roots  of  crops  to  reach,  must 
be  within  the  limits  of  the  samples  taken.  Of  these,  one  should 
ordinarily  represent  what,  under  the  usual  practice  of  tillage 
becomes  the  arable  soil ;  another  the  subsoil  not  usually  broken 
into ;  a  third  will  in  most  cases  be  useful  to  show  what  materials 
would  be  reached  were  the  land  to  be  under-drained.  As  a  rule, 
I  have  taken  no  specimens  of  soil  to  a  less  depth  than  six  inches, 
and  as  much  deeper  as  uniformity  of  colour  reached — for  obvious 
reasons.  But  in  special  cases,  when  important  differences  were 
suggested  by  the  aspect  of  the  soil  and  subsoil,  they  have  been 
separately  examined,  at  whatever  depth  the  change  of  coloiu"  might 
occur. 

"With  soils  of  the  character  refeiTed  to,  samples  selected  and 
taken  with  due  care,  and  strict  attention  to  thorough  intermixture, 
both  in  the  field  and  subsequently  in  the  laboratory,  I  am  unable 
to  see  why  even  two  grammes  may  not  coiTcctly  represent  the 
characteristics  of  a  1000  acre  tract.  Not  that  every  point  of  that 
tract  would  be  likely  to  give  the  same  percentage  result,  perhaps, 
especially  as  regards  the  surface  soil,  which  might  in  places  bo 
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more  clayey  or  more  sandy  than  the  sample  analysed.  Still,  the 
relative  proportions  of  the  soil  ingredients,  and  their  degree  of 
availability,  would  remain  substantially  the  same ;  the  wider  range 
and  readier  penetration  of  roots  in  sandier  soils,  making  up,  within 
certain  limits,  for  the  smaller  percentage  of  available  ingredients 
in  a  given  bulk,  as  compared  with  more  clayey  ones. 

From  the  fact  that  the  atmospheric  surface  water  must,  in  its 
course,  inevitably  have  a  tendency  to  bring  about  such  inequalities, 
by  cariying  forward  the  finer  particles  of  the  soil  in  larger  propor- 
tion than  the  coarser  ones,  as  well  as  from  the  greater  influence  of 
vegetation,  we  shall,  in  a  series  of  analyses,  made  a  postulate  by 
Prof.  J ohnson,  expect  to  find  a  closer  agreement  between  those  of 
subsoils  than  those  of  surface  soils.  Such  I  find  to  be  very 
decidedly  the  case ;  so  much  so  that  I  habitually  look  to  the 
former  as  the  most  reliable  index  of  a  soil's  distinctive  character. 
To  this  there  can  be  no  legitimate  objection,  when,  as  in  all  the 
upland  soils  now  under  consideration,  the  surface  soil  is  directly 
derived  from  the  subsoil,  and  its  depth  is  less  than  thorough 
culture  would  give  to  the  arable  soil. 

As  regards  the  analysis  itself,  I  premise  that  I  have  always 
found  even  the  most  "chemically  pure"  reagents  sold  by  dealers 
quite  inapplicable  to  the  purpose  of  soil  analysis.  From  first  to  . 
last,  I  have  prepared  or  purified  these  myself;  and,  as  regards  the 
acids,  especially  hydro-chloric,  I  have  found  it  necessary  to  reject, 
as  a  rule,  even  the  purest,  after  keeping  it  for  a  few  weeks  in  a 
glass  bottle.  The  same  is  true,  and  perhaps  in  an  aggravated 
degree,  of  aqua  ammonise.  The  severe  ordeal  of  slow  evaporation 
on  a  bright  platinum  foil  will  i-arely  be  passed  by  ammonia  a  fort- 
night old ;  and  stiU  less  frequently  by  hydi-osulphide  of  ammonium. 

Armed  with  these,  and  a  multitude  of  other  precautions,  usual 
and  unusual,  to  secure  the  utmost  possible  accuracy ;  always 
treating  the  soil  with  the  same  large  excess  of  acid  of  uniform 
strength,  and  precipitating  all  corresponding  precipitates  as  much 
as  possible  from  the  same  volume  of  liquid  ;  using  none  but  the 
best  Bohemian  glass  and  platinum  vessels,  and  filtei-s  specially 
extracted — operating,  in  short,  as  uniformly  as  the  natui-c  of  the 
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materials  -vroulcl  permit :  I  confess  I  felt  considerable  confidence 
in  the  coiTCctncss  of  my  results,  until  the  experiments  made  in 
Bunscn's  laboratory,  on  the  solubility  of  glass  vessels,  gave  rise  to 
unpleasant  doubts.  On  consideration,  hoTrever,  I  found  that  the 
(sensibly  constant)  error  so  introduced  would  not,  when  allowed 
for,  amount  to  more  than  the  diiferences  between  two  analyses  of 
one  and  the  same  material,  or  vitiate  in  any  serious  degree  the 
conclusions  arrived  at.  Nevertheless,  I  shall  hereafter,  to  the 
utmost  possible  extent,  carry  on  all  operations  liable  to  introduce 
errors  on  this  score,  in  platinum  and  porcelain  vessels,  as  advised  by 
Bunsen. 

As  regards  Dr.  Peter's  failure  to  determine  the  amounts  of  soluble 
silex,  nitric  acid,  ammonia,  chlorine,  and  the  degi'ce  of  oxidation 
of  the  iron,  I  agree  that  the  former  is  desirable,  not  only  because, 
whether  "essential"  or  not,  some  plants  do  habitually  absorb  it  in 
very  large  quantities,  and  it  might  be  best  to  let  them  have  it ; 
but  also  because  it  is  a  desirable  index  of  the  degree  of  decom- 
position which  the  soil  silicates  have  undergone.  I  have  therefore 
made  this  determination  regularly,  by  boiling  with  solution  of 
sodium  carbonate.  In  a  series  of  these  determinations,  an  unmis- 
takable relation  between  the  soluble  silex  and  the  amount  of  limo 
in  the  soil  becomes  manifest ;  as  might,  indeed,  have  been  foreseen. 

As  regards  nitric  acid,  the  consideration  suggested  by  Prof. 
Johnson  himself,  viz.,  that  its  quantity  must  be  exceedingly 
variable,  withiu  short  periods,  in  one  and  the  same  soil,  seems  to 
me  a  sufficient  dispensation  from  the  laborious  determination. 

The  same  holds  good,  in  a  measure,  for  ammonia.  Its  quantity 
vaiies  continually  in  the  soU,  as  it  does  in  the  atmosphere ;  its 
chief  absorbers  in  the  soil  arc  "humus"  and  clay.  "SMicro  these 
prevail  largely,  ammonia  can  scarcely  be  deficient  as  a  nutritive 
ingredient  to  an  injurious  extent ;  albeit,  more  might  doubtless  bo 
beneficially  added.  Moreover,  the  characteristic  effects  of  ammonia 
on  vegetation  are  sufficiently  obvious  (in  "mnniug  to  weed")  to 
render  its  determination  in  %'irgin  soils,  laborious  and  even  uncer- 
tain as  it  is,  a  matter  of  comparatively  little  practical  consequence, 
however  gi-eat  might  be  its  theoretical  interest. 
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As  for  the  (Ictcrmmation  of  the  degree  of  oxidation  of  iron,  I 
confess  I  fail  to  see  its  practical  bearing.  When  ferric  oxide  is 
present,  plants  surely  can  have  no  difficulty  in  reducing  the  modicum 
they  need  to  a  soluhlc  condition.  "When  ferrous  oxide  exists  to 
any  great  extent,  it  indicates  a  want  of  drainage,  and  manifests 
itself  both  in  the  colour  of  the  soil  and  in  the  poisonous  effect  on 
vegetation.  But  farmers  surely  do  not  need  the  aid  of  chemical 
analysis  to  tell  them  that  their  soil  needs  drainage  and  aeration ! 
A  determination  made  to  day  Avould  he  of  no  value  to-morrow,  if 
the  soil  had  been  ploughed  in  the  interval. 

Finally,  Dr.  Peter  does  determine  chlorine  in  the  treatment  of 
soils  with  carbonated  water,  though  it  is  not  put  down  in  the 
general  analysis.  However,  the  soluble  chlorides,  like  the  nitrates, 
are  so  constantly  liable  to  variation,  and  as  experience  shows,  so 
little  likely  to  be  deficient  in  the  soil,  that  its  omission  would  not 
be  a  serious  practical  objection. 

fTo  be  contimied.J 


ON  THE  INFLUENCE  OF  FORESTS  ON  RAINFALL. 
By  Alfred  Fhtee. 
(Continued  from  page  35,  vol.  v.) 

The  newspapers  published  in  the  island  of  Mauritius  have  from 
time  to  time  printed  letters  which  have  contained  valuable  infor- 
mation on  the  influence  which  forests  exert  upon  the  climate  of 
tropical  lands. 

The  following  is  taken  from  the  Commercial  Gazette  : — 

"  "We  have  teen  favoured  with  the  letter  vre  publish  helow,  hy  Mr.  P.  E. 
dc  Chazal,  the  gentleman  to  whom  it  was  addressed,  and  wc  cannot  do  hotter 
than  introduce  it  with  the  judicious  ohsen'ations  contained  in  liis  private  note 
to  us : — 

"  I  think  the  practical  suggestions  the  letter  contains  on  the  replanting 
and  rowooding  our  forest  land  arc  of  great  interest.  Mr.  Duncan  has  had  a 
long  experioncc  of  om-  climate,  and  the  list  he  annexes  of  useful  and  fast 
glowing  trees  will,  I  am  sure,  prove  an  interesting  document  to  ho  added  to 
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the  '  dossier '  that  must  have  hoen  made  foi"  the  working  of  the  new 
ordinance  at  present  before  the  Council." 

"  The  following  is  the  letter  of  Mr.  Duncan  : — 

"  Dear  Sir, 

"  Having  noticed  in  the  Overland  Commercial  Gazette,  which  I  received 
from  the  Mauritius  by  the  last  mail,  some  correspondence  on  the  subject  of 
replanting  the  hills  and  waste  lands  of  the  island;  and  taking  a  warm 
interest  in  any  undertaking  which  will  benefit  the  colony,  I  venture  to 
inform  you  of  what  took  place  on  the  subject  in  question  some  years  ago, 
when  I  was  Director  of  the  Botanical  Gardens.  I  have  taken  the  liberty  of 
addressing  these  observations  to  you,  knowing  that  you  are  a  great  advocate 
for  preserving  the  water  sources  and  woods  of  your  beautiful  island. 
And  should  you  be  of  opinion  that  any  of  the  observations  which  I  now  make 
may  be  useful  in  furthering  the  object  in  view,  you  are  at  liberty  to  make 
whatever  use  you  may  deem  proper  of  them." 

"1.  As  near  as  I  can  now  recollect  the  correspondence  above  alluded  to 
took  place  between  the  Son.  L.  Arnaud,  (who  was  at  that  time  a  member  of 
the  Legislative  C'oimcil)  and  myself,  and  although  I  mentioned  the  subject  to 
many  other  influential  gentlemen,  Mr.  Arnaud  was  the  principal  one  who 
entered  fully  into  my  -i-iews  and  saw  the  necessity,  at  that  remote  time,  of 
carrying  out  such  an  important  work.  I  remember  him  asking  me  to  draw 
up  a  system  suitable  for  carrying  out  the  undertaking,  in  order  that  he  might 
submit  it  for  the  consideration  of  other  influential  and  interested  persons, 
which  I  did." 

"2.  The  system  which  I  iwoposed  to  him  then,  was  (as  far  as  I  can 
recollect),  as  follows  : — 

"  Istly.  The  island  to  be  divided  into  sections  or  stations." 

"  2ndly.  A  practical  man,  who  thoroughly  understood  the  planting  and 
management  of  forest  trees,  to  be  stationed  at  each  section  or  station,  and  to 
be  assisted  by  as  many  labourers  as  might  be  deemed  necessary." 

"  3rdly.  These  practical  men  and  labourers  to  be  under  the  supervision  and 
control  of  the  Director  of  tho  Botanical  Gardens,  who  would  make  occasional 
visits  to  each  station,  and  see  that  tho  work  was  properly  carried  on,  and  who 
would  order  tho  labourers  to  be  shifted  from  station  to  station,  as  circum- 
stances might  require." 

"  4thly. — A  small  plot  of  ground  near  each  practical  man's  cottage  to  bo 
set  apart  as  a  nursery  for  tho  rearing  of  such  trees  as  might  be  required  for 
the  station,  and  which  could  not  conveniently  be  obtained  from  the  Botanical 
Gardens." 

"  3.  Tho  system  which  I  recommended  for  planting  was  as  follows  : — 
"  Istly.  j:V11  small  seeding  trees,  such  as  the  Filao,  which  would  receive 
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injury  from  di-ought  and  tho  hoat  of  the  sun,  should  bo  sown  in  boxes,  and 
afterwards  transplanted  into  bamboo  pots,  in  which  they  coidd  remain  until 
they  were  a  foot  high,  when  they  might  bo  permanently  planted  out.  Tlio 
planting  out  should  be  dono  diu-ing  wet  weather." 

"  2ndly.  All  largo  seeding  trees,  such  as  tho  Badamier,  to  bo  treated  as 
follows ;  Holes  should  ho  dug  out  with  a  '  pioche'  about  throo  or  four  feet 
apart,  tho  soil  should  be  loosened  to  at  least  a  foot  deep  ;  when  all  arc  dug,  a 
labourer  to  bo  sent  witli  a  basket  of  seeds  with  directions  to  put  ono  or 
two  into  each  hole  and  cover  them  over  with  soil,  leaving  tho  soil  where  tho 
seed  was  placed  lower  than  the  surrounding  soil,  to  collect  moisture.  Tho 
object  of  digging  tho  holes  is  to  loosen  tho  soil,  (which  on  tho  hill  sides  is 
generally  very  hard  and  stony)  so  as  to  allow  the  seed,  when  oneo  started  to 
make  more  rapid  progi'ess.  I  have  known  trees  which  have  been  planted 
without  these  holes  to  remain  for  years  witliout  making  any  growth ;  whilst 
on  tho  other  hand,  I  have  known  trees  planted  in  holes  prepared  as  above 
dosciibod,  to  hocomo  large  in  the  course  of  a  few  years.  And  tho  larger  tho 
holes  the  more  rapid  will  bo  tho  growth  of  tho  trees  ;  as  a  proof  of  what 
I  have  stated,  should  you  bo  going  to  Pamplemousses  you  would  notice  a 
clump  of  Filao  trees  growing  on  a  baiTcn  bank,  near  tho  entrance  to  tho 
Director's  residence,  on  a  'piece  of  gi-ound  between  a  small  stream  and 
tho  road  leading  to  tho  Canton  do  I'Egliso.  This  clump  of  trees  was  planted 
by  me,  in  the  manner  above  described,  just  before  I  left  tho  colony,  and  I 
am  informed  that  they  have  already  become  trees.  This  alone  is  a  proof  that 
had  my  system  met  with  the  support  which  a  matter  of  such  vital  importance 
to  the  community  at  lai-gc  ought  to  have  received,  Mauritius  might  by  this 
time  have  had  its  hills  and  waste  lands  covered  with  beautiful  and  useful 
timber,  rendering  the  island  productive  and  healthy,  by  attracting  rain  and 
retaining  the  moisture  by  their  shade." 

"  4.  With  regard  to  planting  the  sea  coast,  I  proposed  that  tho  Pas 
Geometriqucs  and  other  waste  lands  near  the  sea  should  bo  planted  with 
Cocoanut  trees.  I  need  not  add,  that  no  more  useful  or  more  graceful  trees 
could  possibly  be  planted  there,  and  they  thrive  as  well  on  tho  sand  as 
elsewhere." 

"  5.  In  planting  tho  sides  of  tho  water  courses  I  would  suggest  that 
Bamboo  be  largely  used,  as  it  docs  well  in  damp  situations.  It  is  a  useful 
timber  for  many  purposes,  and  tho  shade  which  it  woidd  give  by  overhanging 
the  streams  would  be  of  immense  value  in  preventing  evaporation." 

"  6.  I  beg  particularly  to  call  your  attention  to  the  Badamier,  tho  timber 
of  which  when  old  is  equal,  if  not  better,  than  any  Sing.apore  wood  which  is 
introduced  into  the  colony.  I  consider  it  one  of  the  finest  trees  which  can 
possibly  bo  planted,  and  which  will  lUtimately  prove  to  bo  tho  most  useful. 
Tho  timber  is  easily  worked,  and  being  a  tree  of  rapid  growth,  it  cannot  bo 
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too  largely  planted — seeds  of  it  can  bo  obtained  in  any  quantity  in  tlio 
colony.  I  would  also  draw  your  attention  to  the  Filao,  which  is  likewise  an 
excellent  timber  for  many  purposes,  and  is  a  very  rapidly  growing  tree." 

"7.  As  seeds  soon  dry  up  and  lose  their  vitality,  owing  to  the  heat  of  the 
climate,  it  is  important  that  they  should  be  sown  as  soon  as  possible  after 
they  are  gathered,  so  as  to  ensure  success." 

"  The  establishment  above  mentioned  would  only  be  required  whilst  the 
planting  process  was  being  carried  out ;  once  done  it  would  only  be  necessary 
to  retain  a  staff  sufficient  to  protect  the  trees  from  depredations,  &c." 

"  9.  I  anne.x  hereto  a  short  list  of  trees  which  I  consider  would  answer 
well,  and  which  it  is  quite  possible  might  be  supplied  in  a  great  measure 
from  the  Botanical  Gardens,  either  in  plants  or  seeds." 

"  10.  Seeds  of  indigenous  forest  trees  might  also  bo  planted  largely  at  the 
time  other  trees  or  seeds  were  being  put  in." 

LIST  OF  TREES. 

BOTANICAI,  NAMES.  LOCAL  NAMES. 

Acacia  of  sorts   Black  wood  and  others. 

Adansonia   Baobab. 

Areca  of  sorts   Cabbage-Palm  and  others. 

Artocarpus  Integrifolia   Bread-Fruit  Tree 

Bambusa  of  sorts    Bamboo. 

Barringtonia   Gatheridgo-tree. 

Bassia    Illipe. 

Bauhinia  of  sorts   

Casuarina    Filao. 

Cathartocarpus   Cassia  of  sorts. 

Celtis  of  sorts    Nettle-tree. 

Citi'us  of  sorts   Shaddock,  &o. 

ColviUea  Eacemosa   

Cordia  of  all  kinds   

Crescentia   Calabaah-treo. 

Dalbergia  of  sorts   

Dillcnia  of  sorts  

Eloeocarpus  serratus  

Elceodendron   Olive-wood. 

Erythrina  of  sorts    Coral-tree. 

Eugenia  of  sorts   Eoussaillier  and  others. 

Ficus  Nitida    Arbro  de  ITntendance. 

Flacourtia  of  sorts   Pliun-trcc  of  Madagaseai'. 

Garcinia  of  sorts    jSIangostana. 

Guazuma    Onuo  Pyi-amidale. 
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BOTANICAl  NAMES.  LOCAL  NAMES. 

Hymencpa    Locust-tree. 

Imbricaria  of  sorts   Bois  de  Natte. 

Jambosa  of  sorts    lloso-applo. 

Kiggelaria  Jimuata   Chandallier. 

Lagerstrwmia  of  sorts   Guava. 

Lecythis  Jlinor    Smaller  Cannoa-ball-troo. 

Mangifcra   Manguicr. 

Michelia  Tsiampaca   Champaca. 

Mimusops   

Nepheleum  Litchi  , . , ,   Lotchi. 

do.      Longan   Longanier. 

Nuxia  Vcrtieillata  

Pandamis  Utilis   Vacona. 

Parkinsonia  Aculoata    Jorusalom  Thorn. 

Poinciana  Regia   Flowor-fence. 

Eapolocarpus  Liicidus  

Sapindus  of  sorts    Soap-'berry-tree. 

Spondia  Dulcis   Fruit  do  Cythdre. 

Tamarindua    Tamarind. 

Termanalia  of  sorts   Badamicr. 


The  following  letter,  bearing  the  signature  "  "W.,"  is  taken  from 
the  same  newspaper  : — 
"  Dear  Sir. 

"In  your  Overland  paper  of  12th  January  last,  I  have  read  with  interest 
tho  following  remarks  on  the  year  1871,  as  to  the  fortunes  of  Mauritius 
during  that  period.  You  say  'two  important  measures- were  before  the 
Legislative  Council  at  the  beginning  of  1871,  which  we  regret  to  say  have 
made  little  progress  during  the  year.  Sanitary  laws  and  laws  for  tho 
preservation  of  forests  and  rivers  not  having  been  amended.'  In  looking 
back  to  your  December  Overland  paper,  I  find  these  words :  'much  dis- 
appointment is  felt  at  the  slow  progress  made  in  tho  examination  of  the 
Woods  and  Forests  Ordinance,  and  its  postponement  is  greatly  regretted.' 
'  It  is  pointed  out  that  the  passing  of  tho  law  relative  to  tho  planting  and 
replanting  of  the  eligible  waste  lands  of  the  Island  is  of  immense  importance 
to  agriculture  and  public  health.'  '  \\Tiile  tho  Woods  and  Forests  Ordinance 
is  pending,  tho  destruction  of  timber  is  being  carried  on  with  extraordinary 
activity." 

"  On  the  first  page  of  your  Jantmry  Overland  paper,  already  alluded  to,  I 
find  you  still  complain  that  the  enactment  is  not  hastened,  seeing  thiit  tho  evil 
it  is  intended  to  remedy  augments  each  day,  and  the  destruction  of  woods  and 
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forests  progressing  with  abnormal  rapidity.  I,  however,  derive  this  satisfaction 
from  your  complaints;  that  at  last  the  question  of  Woods  and  Forests 
in  Mauritius  is  really  hcgianing  to  he  looked  upon  as  '  important.'  If  my 
humble  endeavours,  through  the  columns  of  your  valuable  paper,  have  tended 
to  attract  attention  to  this  great  question  of  the  future  prosperity  of 
Mauritius,  I  shall  consider  myself  well  repaid,  and  grateful  to  you.  So  at 
last  there  are  to  be  Forest  Laws  in  Mauritius !  (that  is  to  say  when  they  are 
completed,  the  speed  applied  to  them  hitherto  not  being  express).  I  am  well 
aware  the  question  is  oae  of  great  dilEculty  to  legislate  upon,  still,  why  allow 
less  important  questions  to  take  precedence  of  tliis  one,  on  which  hinges  so 
much  the  future  prosperity  of  the  colony  f  and  which  is  still  left  open  to  the 
axe  of  the  destroyer,  who  you  say  is  very  busy  in  removing  that  which  it 
will  take  expense  and  years  to  replace." 

"  Mauritians  have  a  neighbour,  who  has  proved  himself  a  shi-ewd  fellow, 
and  wide  awake  to  his  taxes,  and  the  means  from  whence  they  were  derived.  I 
allude  to  the  Sayyid  of  Zanibar.  He  found  that  the  average  rainfall  during 
the  year  was  formerly  from  100  to  130  days,  but  that  of  later  years  rain  had 
diminished ;  the  result  of  felling  and  disforesting  the  land  for  clove  planta- 
tions. In  fact,  the  country  was  almost  denuded  of  the  cocoa  to  make  room 
for  cloves.  The  Sayyid  became  alarmed  at  the  decrease  of  rain,  and 
threatened  confiscation  to  those  who  did  not  plant  in  proportion  of  one  to 
three.  He  instituted  extensive  nurseries  in  the  Mashambi.  And  as  this 
palm  bears  after  six  or  seven  years,  it  soon  recovered  its  normal  status.  In 
glancing  into  an  old  number  of  the  ITnited  Service  MaDozine  of  1842,  under  the 
heading  of  "  West  Indies,"  I  found  these  words  : — '  Dominica.  The  great 
abundance  of  trees  must  bo  the  chief  reason  why  the  Island  is  visited  with 
heavy  rains.'  This  is  the  broad  contrast  to  many  of  its  sister  isles,  Antigua, 
for  instance,  where  little  rain  falls." 

"  And  sui-ely  Mauritians  must  be  convinced  on  visiting  Bourbon,  what 
wholesale  denudation  of  the  mountains  has  done  there.  A  letter  I  lately 
received  from  a  friend,  describes  the  country  as  ptirched  up,  sugar  estates 
abandoned,  and  poverty  supremo,  owing  to  the  failure  of  rain." 

"  I  have  no  doubt  large  quantities  of  rain  have  fallen  in  Mauritius  during 
the  last  few  years,  perhaps  not  much  less  than  in  former  times.  But  these 
rains  have  no  longer  been  the  continuous,  genial,  fertilizing,  protracted 
tropical  rains.  But  rains  at  uncertain  and  unseasonable  times,  torrents 
accompanied  by  floods,  and  succeeded  by  long  periods  of  ruinous  droughts— 
in  fact,  the  intermediate  stage  between  fertility  and  sterility,  and  displaying 
exactly  the  symptoms  observed  in  all  countries,  subject  to  a  gradual  denuda- 
tion of  its  forests.  Hence  climate  changes  and  uncertainty  of  seasons — facts 
verified  in  Mauritius  even  as  late  as  1871,  when  a  season  of  great  promise 
gave  deep  disappointment." 
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Dr.  Cleghorn,  M.S.,  F.L.S.,  Conservator  of  Forests,  Madras  Presidency, 
says  : — '  It  is  the  opinion  of  many  persons,  in  which  I  concur,  that  the  vast 
clearings  which  have  taken  place,  havo  had  a  share  in  producing  tho 
irregularity  of  the  monsoon  which  has  of  late  years  been  so  complained  of  in 
Coimbatoro.  Tho  higher  sholas  clothing  the  ghauts  on  both  sides  are  of  the 
utmost  importance,  and  the  climate  is  believed  to  suffer  tho  greatest  detriment 
from  their  removal.' " 

"  The  influence  of  trees  on  climate  is  very  considerable,  tending,  as  they 
do,  to  prevent  the  too  rapid  withdrawal  of  moisture  from  the  soil ;  a  point 
of  great  importance  in  a  country  where  tho  hoat  of  the  sun  is  intense,  and 
the  supply  of  water  is  dependent  only  upon  periodical  falls  of  rain !" 

"  By  the  January  mail,  I  sent  you  an  interesting  paper  on  the  Forests  of 
India.  "With  your  leave  I  shall  quote  further  from  Sr.  Cler/horn's  work,  as 
tho  paragraphs  I  cite  appear  of  much  interest  to  Mauritians.  '  Tho  matter 
of  complaint  was,  tliat  tliroughout  India  large  and  valuable  forests  were 
exposed  to  the  rapacity  of  the  native  population,  who  cut  and  cleared 
without  reference  to  ultimate  results,  and  without  control  from  authority.' 
He  says  it  is  only  of  late  years  that  attention  has  been  drawn  to  the  import, 
ance  of  conser\'ing  tropical  forests.  The  result  of  indiscriminate  denudation 
became  apparent  and  rendered  it  imperative  to  organize  a  forest  administra- 
tion, to  economize  public  property  for  public  good.  Undersized  green 
timber  was  felled,  and  there  was  no  renewal  of  trees." 

"The  publication  of  such  works  as  those  of  Meaume  and  Su  Broiil  in 
France  and  of  Hartig  in  Germany  shew  tho  great  importance  that  has  been 
attached  to  tho  Forestry  in  these  countries  where  the  population  depends 
on  wood  for  fuel.  If  conservation  be  necessary  and  needful  in  temperate 
climates,  how  imperative  is  it  in  the  tropics,  where  the  supplies  of  water 
and  food  are  in  a  great  measure  dependent  on  tho  existence  of  forests." 

A  succeeding  letter  from  "  W."  also  appeared  in  the  Commercial 

Gazette : — 

"  Having  in  my  last  letter  used  largely  from  Sr.  Cleghorn' »  work  on  the 
Forests  of  South  India ;  I  offer  you  a  few  more  notes,  which  I  thinlc  must 
be  of  interest  to  many  of  your  readers." 

"  On  Conservancy  of  Forests,  he  suggests  that  tho  high  wooded  mountain 
tops  overhanging  tho  low  country  should  be  preserved  with  rigid  care,  and 
the  forests  there  should  not  bo  given  over  to  the  axe,  lest  the  supply  of  water 
may  be  injured.  In  order  that  the  course  of  rivulets  be  overshadowed  with 
trees,  ho  conceives  thtit  tho  hills  should  be  left  clothed.  The  increasing 
wants  of  the  hill  stations  have  drawn  attention  to  the  necessity  of  conserving 
the  remaining  woods  on  the  hills.  Of  the  Government  Kule  Xo.  1,  he  says, 
the  woods  of  the  stations  to  be  reserved  not  onlv  for  their  beauty,  but  also 
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for  the  fear  of  injuring  the  water  springs.  Trees  to  bo  planted  in  the  vacant 
places.  Rule  3  says,  tho  cleared  plots  to  bo  replanted  by  the  Conservancy 
Department  of  Government.  He  calls  attention  to  tlie  wanton  sacrifice  of 
forests  in  Malabar,  and  records  his  decided  opinion  that  unless  Government 
takes  steps  to  check  wanton  destruction,  in  a  very  few  years  tho  chief  portion 
of  these  magnificent  forests  will  present  a  barren  waste  instead  of  the  forest 
trees  which  can  adorn  and  fei-tilizo  the  district.  Tho  conservation  of  these 
is  necessary  to  preserve  the  water  springs,  for  shelter,  &c.  He  adds,  so  long 
as  persons  cut  ad  Ubitiim  in  the  Government  Forests,  without  payment,  tho 
most  powerful  incentive  to  private  planting  is  lost.  Experience  has  shown 
the  impossibility  of  preserving  a  forest  if  wood  cutters  and  cattle  are  allowed 
enter  it.  All  that  is  required  is  conservancy,  bo  as  to  prevent  tracts  being 
cleared  and  to  arrange  for  the  renewal  of  trees  being  cut  down.  The  wholo 
of  tho  woods  near  stations  to  bo  reserved,  not  only  for  their  beauty,  but  also 
from  tho  fear  of  injury  to  the  water  springs,  their  limits  to  bo  marked,  trees 
to  be  planted  in  vacant  spaces  where  required.  No  private  felling  of  any 
kind  to  be  allowed  in  woods  or  on  lands  belonging  to  Government." 
"  On  the  question  of  planting  and  replanting  I  find  these  remarkn, 
"  The  masses  of  people  have  until  lately  been  ignorant  of  tho  value  of 
trees,  but  in  tho  «einity  of  largo  towns  and  along  railways  they  are  now 
alivo  to  the  importance  of  this  kind  of  property.  Much  has  been  done  in 
some  districts  in  the  way  of  planting  avenues,  and  the  trunk  roads  are  better 
Bhcltercd  by  trees  than  formerly.  Avenue  trees  are  of  immcn.se  consequence 
to  tho  trunk  roads  of  tho  country,  and  in  some  districts  they  are  nearly  as 
es.sential  to  the  convenience  of  travellers  as  a  smooth  surface.  It  has  been 
proved  that  carts  travel  further  than  on  an  exposed  tract.  In  Slysore  tho 
system  has  been  to  reduce  rents  to  parties  planting  avenues.  Much  has  been 
written  on  the  subject  of  planting  the  hills.  It  is  scarcely  necessary  to 
dwell  upon  the  advantages  to  be  derived  from  this  measure ;  but  they  may 
be  briefly  stated." 

"  Ist.  Plantations  create  and  improve  the  soil  and  secure  tho  permanency  of 
the  water  springs." 

"  2nd.  Plantations  shelter  from  the  winds  and  modify  the  elimato." 
"  3rd.  They  furnish  material  for  building,  &c." 
"•1th.  They  furnish  fuel,  &c." 
"  5th.  They  are  ornamental." 

"  Private  individuals  are  planting  largely  near  their  dwellings,  through  the 
instrumentality  of  tho  well  furnished  arboretum  e.\isting  in  tho  Government 
Gardens.  100,000  seedlings  have  been  prepared  iu  baskets,  in  anticipation  of 
the  next  rains.  Trees  intended  for  transplantation  are  placed  in  wicker 
baskets,  through  the  sides  of  which  roots  readily  penetrate ;  tho  half-decaved 
baskets  are  potted  in  <hc  holes  which  have  been  prepared — this  answers  well. 
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Mr.  l'\  stiitea  ho  planted  about  8,000  Australian  trees  (Acacia  and 
Eucalyptus)  at  a  cost  of  400  rupees,  and  has  resown  part  of  the  denuded 
forests." 

"  The  Goyermnent  attaches  the  greatest  importance  to  the  preservation  of 
trees  on  the  hills,  and  readily  sanctioned  the  sura  of  1,350  rupees  requested 
by  Dr.  Ckghorn  for  the  planting  of  10,000  trees  near  Utakamand,  under  the 
conviction  that  the  outlay  is  trifling  compared  wth  the  advantage  to  be 
derived  from  the  plantations,  an  enterprise  which,  while  it  will  be  generally 
beneficial,  will  also  bo  individually  remunerative.  The  reservation  of 
jungles  is  a  very  important  subject,  and  now  engaging  attention." 

"  Fire-wood.  As  population  increases  and  cultivation  extends  the  subject 
of  maintaining  the  supply  of  fire- wood  becomes  more  important.  In  more 
advanced  countries  it  is  recognised  as  one  of  the  modes  of  employing  capital 
for  profit.  The  subject  has  engaged  attention  for  a  long  time,  and  private 
planting  is  gi'oatly  on  tho  increase.  The  great  object  in  the  meanwliilo  is  to 
prevent  the  Government  woods  from  being  destroyed.  Tho  providing  of 
fuel  is  a  matter  which  cannot  be  left  till  the  urgent  demand  arises,  but  should 
be  anticipated  by  every  possible  means." 

"  Such  are  a  few  of  the  measures  adopted  by  the  Government  of  Southern 
India  to  renew  and  protect  their  forests,  wliich  in  the  short  period  of  ten  years 
have  led  to  the  highly  remunerative  results,  I  exposed  in  my  letter  to  you  of 
l"th  J.muary  last,  viz.,  a  profit  of  £122,000  per  annum,  and  which  is  daily 
on  tlie  increase,  and  in  a  few  years  will  produce  a  high  revenue." 

"  At  the  Madras  Exhibition  of  1855,  class  IV.,  section  VI.,  'Timber  and 
Ornamental  Woods,'  Lieut.-Coloiiel  G.  Balfour,  C.B.,  chairman;  the  following 
remark  was  reoordcd : — '  The  importance  of  this  section  of  the  Exhibition  can 
scarcely  be  over-rated  in  a  country  like  this,  for  it  must  be  remembered  that 
the  value  of  the  wood  and  timber  hero  is  not  to  be  measured  by  the  estima- 
tion in  which  they  are  held  in  temperate  climates ;  here  they  are  not  only 
applied  to  those  economic  uses  with  which  we  are  all  familiar,  but  they  also 
furnish  fuel  to  all  classes,  and  supply  tho  place  of  mineral  coal." 

"  With  a  short  description  of  a  tree  which,  I  think,  is  unknown  to 
Mauritians,  and  which  thrives  in  Hindustan,  and  therefore'doubtloss  would 
succeed  in  the  Mauritius,  I  shall  conclude  my  letter." 

"  The  Sal  tree  of  Hindustan  extends  along  the  belt  of  forest  along  tho 
Terai  from  the  Ganges  at  Hurdwar  to  Brahma-putra.  It  belongs  to  tho 
genus  Vatica  of  liinnajus,  and  is  indigenous  to  the  mountainous  parts  of 
Yizapivtam  and  Ganjam.  It  may  be  well  to  notice  the  singular  ai>titude  of 
the  seed  of  this  tree  for  speedy  germination  in  connection  with  prosptelivo 
measures  of  conservancy.  The  seed  has  the  utmost  susceptibility  of  germi- 
nation. The  Sal  seed  ripens  at  tho  commencement  of  the  rains  and  after  the 
fil'st  showers,  falls  actually  sprouting  from  the  tree,    Yoimg  plants  come  up 
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in  the  utmost  profusion  and  very  often  so  thick  as  to  choke  each  other,  they 
form  patches  wliieh  are  literally  impenetrahlo ;  in  this  manner  the  forests 
are  maintained  wherever  a  tree  remains  standing  to  perpetuate  the  stock. 
The  Sal  is  the  most  useful  as  well  as  the  most  ahundant  tree  in  those  forests, 
which  are  therefore  called  Sal  forests.  The  tree  grows  remarkably  well,  tall 
and  straight.  In  open  places  it  yields  a  thick  trunlc,  throws  out  branches, 
and  becomes  umbrageous.  Young  and  old  are  cut  down,  from  the  five  years 
old  to  the  full  grown  tree,  and  this  has  been  proceeding  for  a  lengthened 
period  without  any  conservancy  rules.  Thousands  of  young  trees  ai-e 
removed  for  posts,  et  cetra.  With  this  heavy  di-aiii  on  the  forests,  young 
plants  spring  up  in  the  greatest  profusion.  The  woodsman  removes  tho 
promising  poles,  and  provided  that  a  few  trees  remain  as  standards  to  perpe- 
tuate the  stock,  so  remarkable  is  the  germinating  power  of  the  seed,  there  is 
no  fear  of  exterminating  tho  forests.  I  measured  straight  stump  shoots  two 
years'  gi'owth,  and  found  them  twelve  feet  high  and  eight  inches  in 
diameter." 

"  It  seems  to  mo,  if  this  tree  has  not  already  been  introduced  in  Maiiritius 
that  it  would  bo  worth  while  to  obtain,  through  the  Director  of  tho  Govern- 
ment Botanical  Gardens,  a  few  of  these  plants  and  some  seeds,  with  full 
information  as  to  the  habits  of  the  Sal  Tree ;  and  then  try  them  either  at 
Pamplemousses  or  at  the  New  Gardens  at  Curopipo." 

(To  be  continued.) 


ANALYSIS  OF  SACCHAEINE  SUBSTANCES. 
THEOEY  OF  THE  SACCHAROMETERS  OF  SOLEIL  &  VENTZKE. 
precautions  necessary  to  be  oliserved  to  ensvrb  exact  results. 

By  L.  Chevbon, 
Profmor  at  the  National  Agricultural  Institute,  Setgium.* 
[From  tho  Sucrerie  Beige.'] 

It  is  always  necessary  to  determine  rapidly  the  richness  of 
saccharine  solutions  which  may  contain  foreign  matters,  especiallj' 
mineral  salts.  To  estimate  the  purity  of  sugar,  or  the  quantity  of 
sugar  contained  in  manufactured  products,  very  different  processes 
are  used ;  some  optical,  others  chemical. 

In  the  chemical  method,  discovered  hy  Frommherz,  the  propor- 
tions are  obtained  bj-  means  of  a  standanl  licjuor.    The  optical 

•  Mayolez,  Editor,  Rue  do  I'lmporatrice,  Bruxcllos    Prico  2  francs. 
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method  was  discovered  by  Biot,  who  showed  that  the  richness  of  a 
saccharine  solution  could  be  determined  by  rotary  polarisation. 
The  latter  method  is  more  exact  than  the  former,  in  which  several 
causes  of  error  have  been  observed.  The  optical  method  consists 
in  measuring  by  the  polariseopc  the  deviation  of  the  rays  of  light 
which  saccharine  liquor  produces  upon  the  plane  of  polarisation. 
In  fact,  cane  or  beet-root  sugar  always  affects  this  plane  to  a  certain 
number  of  degrees,  proportional  to  the  saccharine  molecules,  which 
the  polarised  light  meets  with  in  its  passage. 

Various  instruments  have  been  invented  for  optical  saccharimctry, 
the  manipulation  of  which  is  simple  enough,  but  the  theory,  based 
on  the  polarisation  of  light,  is  more  complex.  In  the  present  day, 
it  is  of  the  highest  importance  for  all,  in  any  way  engaged  in  sugar 
manufacture,  not  only  to  be  familiar  with  the  working  of  these 
instruments,  but  to  bo  fully  acquainted  with  their  mode  of  action. 

Savants  who  have  discovered  and  studied  the  phenomena  of 
polarisation  have  recorded  the  results  at  which  they  have  arrived, 
cither  in  voluminous  treatises  or  in  periodical  publications ;  and 
those  who  wish  to  examine  the  subject  thoroughly  are  obliged  to 
make  laborious  researches.  Mr.  Chevron's  work,  named  at  the 
head  of  this  article,  will  henceforth  spare  them  the  trouble.  It  may 
bo  said  that  he  has  supplied  a  great  want,  and  that  the  appearance 
of  his  work  will  be  welcomed  in  the  sugar  manufacture. 

AVitli  the  assistance  of  Mr.  Chevron's  volume,  anyone  with  some 
knowledge  of  physics  can  now  quickly  acciuire  facility  in  handling 
the  polariscope,  and  obtain  a  thorough  knowledge  of  its  principles. 

The  author  devotes  the  first  pages  of  his  work  to  a  brief  glance 
at  the  principal  laws  of  optics  as  applied  to  saccharimctry ;  simple 
and  double  refraction,  dispersion  and  direction  of  luminous  rays 
through  biconcave,  biconvex,  and  achromatic  lenses. 

After  the  explanation  of  the  optical  plienomena  on  which  the 
use  of  the  saccharomctcr  is  founded,  the  author  then  treats  of 
polarisation.  He  explains,  in  a  concise  and  methodic  manner,  in 
what  this  phenomena  consists,  and  the  method  ui  which  it  is  utilised 
in  the  analysis  of  saecliarine  matter. 

Then  follows  a  detailed  description  of  the  polariscope  in  general 
use.    Anoth(>r  chapter  treats  of  the  mode  of  operation,  and  Jlr. 
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Chovroii  concludes  by  elucidating  a  very  important  point — tlio 
precautions  necessary  to  bo  attended  to  in  order  to  ensure  exact 
observations,  and  he  shows  how  to  correct  the  causes  of  error  ■which 
may  occur  in  the  process. 

The  text  is  illustrated  with  numerous  well-executed  engravings, 
and  containing  two  plates  representing  the  saccharometers  of  Solcil 
and  of  Ventzke. 

It  is  to  be  regretted  that  the  author,  in  the  first  part  of  his 
work,  has  not  entered  more  into  detail,  so  as  to  make  it  more 
intelligible  to  the  general  reader.  The  principles  of  polarisation 
do  not  exactly  form  one  of  the  more  elementary  chapters  in  physics, 
and  it  seems  to  us  that  many  readers  would  have  been  glad  to  have 
met  here  with  some  definitions,  without  being  obliged  to  have 
recourse  to  their  treatises  on  physics. 


CROPS    IN  BARBADOS. 

The  year  closes  with  better  prospects  than  we  expected  three 
months  since.  A  good  November  did  a  great  deal  to  restore  the 
crops  wherever  they  were  not  hopelessly  gone.  December  has  not 
been  equally  good.  It  was  showery  at  the  commencement,  and 
during  the  last  few  days  we  have  had  showers,  but  they  have  not 
been  equally  general  nor  heavy  enough.  The  rainfall  of  Novem- 
ber was  from  9  to  10  inches;  this  month  it  will  not  average  half 
as  much,  and  in  the  Leeward  Parishes  not  a  third.  "VVe  hear  bad 
accounts  of  the  crops  in  St.  Lucy  and  St.  Peter,  and  not  much 
better  on  the  Southern  Coast  including  St.  Philip  and  Christ 
Church.  As  one  goes  inwards  they  improve,  but  the  canes  are 
low,  and  much  depends  on  the  kind  of  weather  that  we  shall  have 
in  the  next  two  months  to  insui'e  a  good  yield.  Under  the  most 
fiivourable  circumstances  we  cannot  expect  to  go  beyond  the  crop 
reaped  last  year,  about  40,000  hhds.  Planters  arc  now  engaged 
planting  the  young  crop,  for  which  plants  are  in  demand.  As  the 
stranger  passes  along  the  highway  he  is  struck  with  the  high 
state  of  cultivation  everywhere  to  be  seen,  the  fields  without  a 
weed  or  grass  in  them,  thoroughly  tilled  and  higlily  mnniired, 
ready  for  ]ilanting. — The  Wed  Indinn. 
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CROPS  IN  NATAL. 


Our  last  monthly  report  'wns  dated  24th  ult.,  since  which  the 
weather  has  continued  unsettled,  frequent  rains  greatly  retarding 
operations  at  the  sugar  mills,  besides  obstructing  transport. 
Crushing  has,  therefore,  only  been  conducted  under  difficulties,  it 
being  imposible  to  preserve  fuel  dry  in  any  quantity  for  firing 
purposes,  the  great  difficulty  with  the  planters  at  the  moment. 
Last  year  at  this  time  sugar  was  coming  in  freely.  Nor  has  the 
temperature  been  up  to  the  mark  yet  this  season  which,  so  far, 
has  been  an  exceptional  one.  Ratoons,  new  cane,  and  the  maize 
crops  in  the  low-lying  situations,  are  not  so  forward  either  in 
their  growth  as  might  have  been  expected.  The  coffee  plantations 
are  also  backward,  from  the  same  cause,  no  doubt.  There  has 
been  abundance  of  bud,  but  it  is  only  just  coming  into  blossom. 
A  short  spell  of  diy  sunny  weather  will  soon,  however,  remedy 
all  defects,  and  if  not  followed  up  by  drought,  agricultural  prospects 
are  favourable  enough. 

We  arc  glad  to  find  that  in  addition  to  the  acreage  more  recently 
put  under  cane  at  the  Umgeni  and  the  TJmhlanga,  a  field  of  six 
hundred  acres  is  going  in  near  the  latter,  the  belt  of  bush  land 
lying  along  the  coast,  between  these  two  rivers,  having  proved 
wonderfully  well  adapted  for  the  cultivation  of  sugar.  AYere  it 
not  for  the  uncertainty  as  regards  labour,  a  much  greater  breadth 
of  cane  would  be  planted.  But  with  Kafir  wages  up  to  15s.  per 
month,  or  even  more,  and  planters  bidding  against  each  other  to 
obtain  liands,  people  naturally  hesitate  before  entering  on  more 
extended  enterprise.  From  up-countiy  it  is  satisfactory  to  hear 
that  fibres  are  again  attracting  attention,  especially  China  gi-ass, 
which,  as  Dr.  Sutherland,  Mr.  Fenton,  and  others  have  demon- 
etrated,  grows  luxuriantly.  The  Agare  Sisalana  is  another  product 
to  which  notice  has  been  attracted,  being  found  to  thrive  along 
the  coast.  The  coast  cultivation  of  gi-ound  nuts  is  also  likely  to 
come  into  vogue  again,  returns  even  from  the  crude  appliances  now 
used  in  the  extractioii  of  oil  liaving  of  lute  prove<l  very  satisfactory. 
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Once  a  reliable  source  of  labour  supply  is  established,  there  can  be 
no  question  that  Natal  •wiU  be  found  to  afford  ample  resources  for 
the  employment  of  capital  and  machinery,  all  that  are  -wanting  in 
order  to  open  up  these  and  other  industries  as  yet  undeveloped. 

Produce  from  the  interior  is  dropping  in,  but  nothing  like  what 
would  be  the  case  were  traffic  easier.  "With  our  highways  in  the 
state  they  are,  the  difficulties  in  the  way  of  locomotion  arc 
frightful,  and  the  want  of  the  iron  horse  becomes  more  and  more 
felt.  How  the  planters  are  to  get  their  crops  to  the  port  for 
shipment  in  anything  like  reasonable  time,  is  every  day  becoming 
more  and  more  a  problem. 

ExpoETs. — A  steady  business  is  reported  during  the  month, 
restricted  owing  to  arrivals  of  coast  and  up-country  produce  having 
been  on  a  comparatively  limited  scale,  the  reasons  for  which  arc 
explained  above. 

SuoAE. — Large  orders  are  to  hand,  which  have  only  been  veiy 
partially  executed  for  want  of  stock.  No  matter  how  ample  the 
crops  on  the  fields,  the  planters  have  found  it  imposible  to 
manufacture,  and  had  they  been  able  to  effect  this,  the  state  of 
the  roads  is  such  that  they  could  not  have  brought  their  sugar  to 
market.  If  it  be  true,  as  reported,  that  the  yield  this  season  is  to 
be  a  short  one,  and  that  the  quantity  available  for  export  will  fall 
below  previous  years,  there  seems  to  be  no  prospect  of  lower  prices. 

We  still  quote  : — 

White  Crystals  (vacuum  pan),  1st 

quality   31/0  at  32/0  per  cwt. 

White  Ciystals,  do.,  2nd  quality..  29/6  „  30/0  ,, 

White  Crystals  (Wetzel  pan)  ....  27/0  „  28/0  „ 

Light  yellow  Crystals                  24/0  „  25/6  „ 

Light  yellow  counters                  23/0  „  24/0  „ 

Yellow  ordinary                          21/0  „  21/6  „ 

Grey,  dry  and  grainy                    21/0  ,,  22/0  ,, 

Syrups,  best  light                         19/0  „  20/0  „ 

Do.,  dark,  yellow,  and  brown. .  18/0  ,,  18/6 

Do.,  low  brown                        16/6  ,,  17/6  ,, 

Natal  Trade  and  Shipping  Cireular 
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co:mmeecial  &  othee  statistics  of  the  "DjS'ited  kingdom. 

From  Fi  ancln  Reid  ^-  Co.'s  Monthly  Circular,  January,  1S73. 


Year 


Ektijiated 

POl'LLA 
TION, 

:ilst  Doo 


KUQAR 
Haw  &  EefliiMl 


per 
Hcn<l 


IIOLASSES 


TEA 


Lb3. 


COFFEE 


COCOA 


Lbs. 


1846  28,189,000  261,933  20-81 

1847  28,093,000  290,282!23-14 

1848  27,855,000  309,424  24-88 


1849  27,632,000  299,041 


1850 
1851 


27,423,000  310,391  25-35 


24 
•11 

30-86  46,126  3-45 
47-1113-76 


1856  28,154,000  374,978  29-69 

1857  28,359,000  382,294  30-20  30,556  2-41 

1858  28,566.000  450,203  35-30  43,829  3-44 


1859  28,774,000  457,449  35-61 

1860  28,944,000  448,070  34-61 
1861 
1862 

1803  29,600,000  495,050  37-46  37,462  2 
29,820,000 


29,196,000  478,040  36-06 
29,400,000  485,856  37-24 


1864 

1865  30,000,000 


24-24  31,853  2-58 
40,0_o33-32 
26-74  45,915  3-73 
14  38,662  3-14 


27,529,000  328,581 
1852127,570,000  358,643  29 

1853  27,603,000  374,379  30-32  39-997  3 

1854  27,788,000  416,620  33-58  42,336  3 

1855  27,899,000  384,267 


499,604  37-53  2.5,341 
545,78140-75 


28,692  2-14 

1866  30,050,000 .559,160  41-68  32,286  2-41 

1867  30,200,000  593,368  44-01  '20,186  1-50 
1868i30,450,000  501,135  41-03  37,379  2-75 
1809  30,750,000.583, 36y!42-17  37,088:2-70 

1870  31,100,000'r.OO,36S|48-00  35, 

1871  31,500,OOoj702,-201i49-93  34 
lS72  31.750.000  715.ino'.in-j7 


46,740,344  1-65  36,764,554  1 


46,314,821 
48,734,789 
50,021,576 
61,172,302 


63,949,059  1-90  32,604,646 


64,713,034 


68,834,087  2-13  36,983,122  1 


61,953,041 


34,890  2-72 
27,998  2-58 
54,500  4-18 
55,840  4-22 


63,272,212 
69,130,482  2-44 
73,217,484  2-57 


83 
1-90 


78,817,060 
85,206,776 


1-66  37,441,373  1 


1-75 
1-81 
1-87 


37,077,546  1 
34-399-374  1 
31,166,358 


1-98  34,978,432  1 


2-23  37,360,924  1 


63,429,286  2-27  35,764,564 


2-25  .34,995,944 
34,367,484 
35,338,111 


30,608,464  I 
29,109,113  0-9416 


5,7902-50 

t  ! 

,181  2-43 
t 

n.ni.-, -3-10 


106,918,118  3-51 
111,889,1 18|3-64 
117,622,575  3-78  30,629,710  0 
123,529,64213-92  31,010,645  0 

1-27. 71?. n^'i-n^m. 001. 111^1 


76,362,008  2-65  34,492,947  1 
76,859,428  2-66  36,674,381  I 
77,949,466  2-67  35,375,676  1 
2-68  34,664,155  I 
2-88  32,986,116  I 
38,637,099  2-98  31,591,122  1 
97,921,944  3-26  30,748,349jl 
102,325,067^3-41  30,944,363  1 


Ul,057,706|3-68  31,567,760  1-05  4,685,51 


30 


33  3,079,198  0-11 


2,951,206  0-10 


O-Il 
0-11 
0-12 
0-14 


2-919,591  0-lP 
3,206,746  0-12 
3,080,641 
2,978,344 
3,328,62 
3,997,198 
34  4,462,529  0-16 
28  4,383,023  0-10 
3,634,135  0-13 
2,656,233  0-09 
3,071,115  0-11 

20  3,480,987  0-12 
23  3,481,484  0-12 

21  3,576,384  0-12 
18  3,926,500  0-13 


4,106,468  0-14 
4,171,082  0-14 

02  4,286,635  0-14 

03  4,606,997  0-16 
0-16 

01  5,730,223  0-19 
,564,216  0-21 


99  6,943,109  0-21 
98  7,333,988  0-23 
on  7.R"3.ior,  n-?,- 
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COMMEBCI.U,  AXD  OTUEE  StAIISIICS  OF  IHE  UnTTED  KiKGDOM. 


Year. 


EICE 


Tons. 


Lbs. 
per 
Heart, 


TOBACCO 


Lbs. 


Per 
Head 


TALLOW 


Tons 


per 
Heart 


WINE 


Gallons 


Per 
Head 


BRITISH  &  FOR. 
EIGN  SPIRITS 


Gallons 


Per 
Head 


184G 
1847 
1848 
1849 
1850 
1851 
1858 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 


21,691 
55,166 
19,519 
25,474 
20,051 
19,173 
27,601 
38,917 
41,748 
48,345 
71,032 
74,523 
88,093 
65,334 
76,778 
79,172 
132,35 
73,226 
80,518 
27,264 
48,726 
78,868 


1868  134,729 


1869 
1870 
1871 


l-72'26,859,788 

4-  40  26,638,136 
1-57|27,191,368 
2'06^27,553,238 
1-63  27,584,406 

1-  56  27,915,024 

2-  24  28,418,568 

I 

3-  15  29,564,695 
3-36  30,391,841 
3-88  30,332,657 

5-  65  32,413,000 

5-  85  3-2,680,369 
691  34,110,861 

6-  09  34,791,261 

5-  94  36,412,845 

6-  07  34,976,453 
10-08  35,614,985 

6-54  37,616,246 
6-05  38,239,521 

2-  04  39,179,801 

3-  63  40,995,161 

5-  85  41,053,612 
41,280,001 

,719,500 

6-  72  41,717,012 
42,775,334 


0-95  59-192 
0-96  53,465 

0-  98  70,336 

1-  00  70,624 


1-01 
1-01 


60-231 
54-049 


1-03  58,616 


9-91 


1-07 


66,848 


1-09  38,001 
1-09  39,714 


1-15 
1-15 


50-366 
53-586 


1-19  61,259 
1-21  51,826 
1-22  71,049 
1-20  57,696 
1-2148,519 
1-27 


175,038  12-75  41 
92,802 
103,649 


7-37 


1872  189,796  13-39  43,948,42 


4  70 

4-  26 
6-66 

5-  72 
4-92 
4-40 
4-76 

6-  41 
3  06 

3-  19 

4-  07 
4-20 
4-80 
4-03 
6-60 
4-42  10 

3-  70 

4-  26 
3-70 


56,333 
1-28  49,300 
1-36  66-015,  4-! 

4-81 


1-36  64,618 
1-36  52-076 
1-36  57,163 
1-36  59  056 
1-34  77,879 
1-36G7-630| 
1-38  60,644 


9312 


3014 


4 
5-32 
4-81 
4-28 


6,740,316 
6-053,847 
6,136,647 
6,251,862 
6,437,222 
6,279,769 
6,346,061 
6,813,830 
6,776,086 
6,296,439 
7,004,953 
6,605,710 
6,697,224 
7,262,966 
7,368,189 
,787,091 
9,803,046 
10,478,067 
11,456,715 
,061,386 
13,327,916 
,343 
,161,741 
,840,158 
15,168,321 
16-237,756 
10,873,955 


3-8613,764 


4-02  16 


0-24  28,344,746 
0-22  25,634,820 
0-22  26,822,176 
0-23  28,216,149 
0-23  28,653,695; 
0-23  28,742,691 
0-23  30,051,189 
0  24  30,161,075 
0-24  30-998,057 
0-23  26,731,609 
0-26  28,284,989 
0-23  28,864,186 
0-23  27,774,347 
0-25  28,790,364 
0-25  27,066,126 
0-37  25,097,640 
0-33  24,720,614 
0-35  24,718,991 
0-38  26,544,650 
0-40  26,990,464 
0-44  29,769,868 
0-46  29,090,697 
0-60  28,610,658 
0-48-29,624,124 
0-50  31,707,609 


0-52 


34,454,883 


0-53  34,530,835 


1-01 
0-91 

0-  96 

1-  02 
1-04 
1-04 
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1-09 
1-12 

0-  92 

1-  00 
1-02 

0-  97 

1-  00 
0-94 
0-86 
0-84 
0-84 
0-89 
0-90 
0-99 
0-96 

0-  94 
0- 
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rOEEIGN  WOOL 

COTTON 

RAW  SILK 

TOTAL  VALUE  OF 
IMPORTATIONS 

Year 

Lbs. 

Per 
Head 

Lbs. 

Per 
Head 

Lbs. 

Per 
Head 

£ 

Per 
Head 

1846 

62,243,482 

2-31 

401,926,670 

14-23 

4,190,054 

0-16 

1847 

67,782,873 

2'23 

399,763,296 

14-23 

3,697,187 

0-13 

CO 
TO 

1848 

64,289,263 

2-54 

639,000,369 

22-94 

4,181,027 

0-16 

O 

1849 

64,318,150 

2-33 

656,676,476 

23-76 

4,618,132 

0-16 

1850 

59,938,104 

2-19 

661,107,166 

20-46 

4,385,097 

0-10 

O 

_d 

1851 

69,581,988 

2'53 

645,399,389 

23-44 

4,059,449 

0-15 

c 

1862 

32,444,625 

2-99 

817,898,144 

29-67 

6,129,231 

0-19 

M 
OJ 
-4-> 

1853 

107,671,080 

3-89 

746,709,069 

27-00 

6,046,852 

0-22 

O 
PI 

1854 

81,612,732 

2-94 

764,007,037 

27-49 

6,439,104 

0-23 

1855 

69,846,980 

2-60 

767,383,792 

27-01 

4,433,307 

0-16 

1856 

89,631,599 

3-18 

877,226,440 

31-10 

6,945,074 

0-21 

172,544,154 

123/2 

1857 

93,262,679 

3-29 

837,391,296 

29-53 

10,371,306 

0-37 

187,844,441 

133/5 

1858 

100,037,181 

3'50 

884,732,676 

30-97 

3,963,057 

0-14 

164,583,832 

116/0 

1859 

104,267,884 

3-62 

1,060,845,836 

36-62 

7,768,564 

0-27 

179,182,356 

126/5 

1860 

117,633,210 

4'06 

1,140,510,112 

39-40 

6,024,654 

0-21 

210,530,873 

147/0 

1861 

92,795,737 

3-18 

958,696,816 

32-84 

4,613,689 

0-16 

217,485,024160/2 

1862 

123,840,673 

4-21 

309,258,656 

10-52 

5,089,407 

0-17 

226,716,976 

164/7 

1863 

113,449,703 

3-83 

428,230,768 

14-47 

6,368,226 

0-18 

248,919,020 

169/6 

1864  150,539,306 

5-05 

648,602,416 

21-75 

1,733,271 

0-06 

274,952,172 

186/0 

1865 

129,761,317 

4-33 

675,069,360 

22-75 

4,686,260 

0-15 

271,072,285 

182/2 

1866 

172,785,201 

5-76 

988,177,668 

32-88 

3,488,711 

0-12 

296,290,274 

197/2 

1867 

142,951,240 

i  lo 

911,910,496 

Qfl'l  7 
oU  1  / 

3,947,634 

0-13 

275,183,137 

182/6 

1868 

147,673,844 

4-85 

1,005,463,636 

33-02 

4,105,882 

0-13 

294,460,214 

194/0 

1869 

141,853,383 

4-61 

948,298,512 

30-81 

2,524,215 

0-08 

295,460,214 

192/1 

18-0 

160,819,579 

5-36 

1,099,761,092 

35-30 

3,638,782 

0-12 

303,267,493 

195/0 

1871 

184,421,542 

5-73 

1,406,281,520 

44-64 

4,961,500 

0-16 

330,754,359 

210/0 

1872, 

165,397,521 

6-21 

1,142,620,304 

36-30 

3,949,890  0-12|353,375,740 
i  1 

222/7 
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Year 

Total  Vaixe  of 
BitrrrsH  and  luisn 
PRonrcK  Exported 

Snips  IS  Foreign 
Trade  Entered 

INWARDS 

Railways  is 
United  Kingdom 

£ 

Per 
Head 

Tonnage 

Per 
Head 

Capital 
Expended 

Per 
Head 

Nett 
Proat 
W  cent. 

1846 

67,786,876 

41/0 

6,101,015 

0-22 

87,765,100 

62/3 

5-25 

1847 

58,842,377 

41/11 

7,196,033 

0-26 

114,728,000 

81/0 

4-09 

1848 

62,849,445 

37/11 

6,525,945 

0-23 

154,200,000 

110/9 

406 

1849 

63,596,025 

46/4 

6,919,900 

0-25 

167,000,000 

142/7 

3-44 

1850 

71,367,885 

62/1 

7,100,476 

0-26 

230,622,730 

168/3 

3-31 

1851 

74,448,723 

64/1 

7,872,094 

0-28 

236,841,420 

172/1 

3-67 

1852 

78,076,854 

66/8 

7,887,447 

0-29 

248,083,520 

179/11 

3-44 

1853 

98,933,781 

71/6 

8,943,107 

0-32 

263,636,320 

190/7 

3-80 

1854 

97,184,726 

69/11 

9,160,366 

0-33 

273,860,000 

197/1 

3-93 

1855 

95,688,086 

68/7 

8,951,239 

0-32 

293,903,000 

210/8 

3-90 

1856 

115,826,948 

82/3 

10,663,134 

0-38 

302,946,260 

215/3 

400 

1857 

122,155,237 

86/2 

11,476,199 

0-40 

311,153,670 

219/5 

4-19 

1858 

116,608,756 

81/8 

10,961,700 

0-38 

319,950,000 

224/0 

3  91 

1859 

130,411,529 

90/4 

11,221,922 

0-39 

328,219,100 

228/2 

4-13 

1860 

135,891,227 

93/11 

12,172,785 

0-42 

337,827,200 

233/5 

4-39 

1861 

125,102,814 

85/8 

13,179,689 

0-45 

352,386,100 

241/4 

4-30 

1862 

124,137,812 

84/5 

13,091,000 

0-44 

370,107,280 

251/9 

4-22 

1863 

146,602,342 

99/1 

13,256,063 

0-45 

387,246,200 

270/8 

4-26 

1864 

160,436,302 

107/7 

13,616,011 

0-45 

408,396,680 

273/11 

4-49 

1865 

165,862,402 

115/1 

14,317,886 

0'48 

433,558,100 

289/0 

4-46 

1866 

188,827,785 

125/8 

16,612,170 

0-52 

403,746,800 

318/8 

4-29 

1867 

181,183,971 

120/0 

14,827,617 

0-49 

479,167,300 

317/4 

4-18 

1868 

179,463,614 

118/0 

13,861,317 

0-46 

486,893,400 

319/10 

4-13 

1869 

190,045,230 

123/7 

14,485,946 

0-47 

490,950,770 

319/4 

4'4o 

1870 

199,586,822 

128/1 

14,910,742 

0-48 

604,381,000 

324/4 

4-49 

1871 

223,066,162 

141/1 

16,466,342 

0-52 

620,400,000 

330/5 

4-69 

1872 

255,961,609 

161/3 

17,902,783 

0-66 

637,285,640 

338/5 

4-83 
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CojnrEECIAi  AKD  OTITEE  STATISTICS  OF  THE  TJnITED  KiXGDOM. 


DECLAiiED  Value  of  Gold,  Silver, 
ASD  Specie 

Bank 
Inter- 
est 

Income  Tax 

Year 

Imported 

Per  Head 

Exported 

Per 

An.avagc 
per  cent. 

Xett  Amount 
Assessed  for 
Propert'V  and 
Profits 

Per 

Head 

1846 

2,937,266 

2/1 

3-33 

1847 

8,602,697 

6/1 

5-15 

1848 

CO 

»o 

OD 

8,696,990 

6/2 

3-69 

1849 

8,912,467 

6/5 

2-95 

1850 

o 

U 

6,940,346 

6/1 

2-51 

1851 

o 

•c 

9,059,551 

6/7 

2-99 

1852 

g 

o 

10,295,464 

7/6 

2-24 

1853 

■& 

o 

o 

18,906,755 

13/8 

3-43 

1854 

22,586,568 

16/3 

6-11 

1855 

18,828,178 

13/6 

4-78 

1856 

24,861,797 

17/8 

5-83 

268,338,109 

190/7 

1857 

33,666,968 

23/8 

6-66 

274,114,003 

193/4 

1858 

29,493,190 

20/8 

19,628,876 

13/9 

303 

292,694,608 

204/11 

1859 

37,070,156 

25/9 

36,688,803 

24/10 

2-74 

293,666,988 

204/1 

1860 

22,978,196 

15/11 

25,534,768 

17/8 

4-18 

299,232,878 

206/9 

18C1 

18,747,046 

12/10 

20,811,648 

14/3 

5-21 

301,345,866 

206/5 

1862 

31,656,476 

21/6 

29,326,191 

19/11 

5-53 

317,070,986 

215/8 

1863 

30,030,794 

20/3 

26,544,040 

17/11 

4-40 

323,949,129 

218/11 

1864 

27,728,276 

18/7 

23,157,515 

15/6 

7-35 

326,696,050 

219/1 

1865 

21,462,211 

14/4 

16,210,994 

10/2 

4-75 

349,301,054 

232/10 

1866 

34,287,139 

22/9 

21,970,687 

14/5 

6-90 

364,430,653 

248/6 

1867 

23,821,047 

15/9 

14,327,289 

9/6 

2'54 

374,342,902 

247/11 

1868 

24,852,595 

16/4 

20,220,014 

13/3 

2-10 

386,642,366  263/11 

1869 

•'0  500  901 

13/4 

16  391  999 

10/8 

3-20 

389,421,002  263/3 

1870 

29,455,668 

18/11 

18,334,450 

12/2 

3-04 

398,222,811 

266/1 

1871 

38,140,327 

24/3 

33,760,671 

21/5 

2-88 

419,850,798 

266/7 

1872 

29,505,319 

18/7 

30,335,861 

19/1 

4-10 

Xot  yet 
Published. 
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THE  IXTEE]SrATIO]SrAL  SUGAR  QUESTIOI\\ 

Tlio  prospect  of  the  final  success  of  the  British  Eefincrs,  in  their 
efforts  to  re-cstahlish  the  Sugar  Convention  on  a  sound  hasis,  docs 
not  look  so  bright  as  it  did  last  month.  Tlie  great  deficiency  in 
the  receipts  from  the  sugar  duties  in  France,  was  then,  apparently 
overcoming  all  other  considerations.  A  great  exposure  had  just 
hccu  made  in  the  National  Assembly  of  the  true  cause  of  this  great 
loss,  and  the  proposal  for  the  immediate  adoption  of  refining  in 
bond  -which  resulted  from  that  discussion  was  at  once  referred  by 
the  Assembly  to  the  consideration  of  the  Sugar  Commission.  On 
further  consideration,  however,  the  iii'dent  partisans  of  this  proposal 
began  to  think  that  its  adoption,  without  some  international 
arrangement,  would  hardly  be  desirable.  The  opponents  of  such 
a  measure  have  on  their  side  endeavoured  to  prove  that  the  losses 
to  the  Treasury  come  from  other  causes  than  that  of  bounties  on 
exportation.  On  the  24th  January,  a  long  discussion  took  place 
in  the  French  Assembly,  as  to  when  the  new  law  of  Correlation 
should  come  on  for  consideration,  and  finally  February  3rd  was 
fixed.  The  French  Government,  which  makes  no  eft'ort  to  conceal 
its  opposition  to  the  proposal  for  the  supervision  of  the  refineries, 
tried  to  lead  the  Assembly  to  believe  that  the  proposed  law  of 
Correlation  is  sufficient  to  restore  the  deficiency  in  the  receipts.  A 
mere  statement  of  the  Minister  of  Commerce  that  such  would  bo 
the  ease,  seems  to  have  had  some  effect  on  the  members.  It  ought 
to  have  been  explained  at  once  by  those  who  understood  the  subject, 
that  the  effect  of  the  proposed  law  would  be  to  give  the  same 
bounties  which  aro  now  only  received  on  the  exported  sugar,  to  all 
the  sugar  going  into  consumption,  thus  more  than  doubling  the 
present  loss  to  the  Treasuiy  from  that  source ;  and  that  the  pro- 
vision in  the  proposed  law,  on  which  so  much  stress  was  laid,  for 
the  use  of  analysis  as  an  assistance  in  doubtful  eases,  would  be 
practically  useless,  or  nearly  so,  especially  as  the  law  distinctly 
lays  down  that  it  is  only  to  apply  to  sugar  at  the  extreme  limit  of 
each  class.  It  is  to  be  feared,  however,  that  unless  this  be 
distinctly  explained  to  the  Assembly,  on  Febraaiy  3rd,  they  may 
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take  the  authoritative  statement  of  the  Minister  to  bo  coiTcct,  and 
pass  the  law  of  Correlation,  in  the  belief  that  they  are  thereby 
saving  the  Treasury  from  a  further  loss  of  65  million  francs  in 
1873. 

The  passage  of  this  law  will  be  a  very  serious  blow  to  the  cause 
of  those  who  wish  for  the  establishment  of  an  international  system 
of  refining  in  bond,  since  it  will  amount  to  a  further  development 
in  France  of  the  classification  of  sugar  by  colour,  for  which  refining 
in  bond  is  proposed  as  a  substitute.  The  French  Government,  and 
all  who  are  opposed  to  refining  in  bond,  will  argue,  with  some 
show  of  reason,  that  the  National  Assembly  could  not  be  asked  to 
render  useless  a  law  which  it  had  just  passed,  by  the  adoption  of  a 
new  system.  There  is  one  flaw  about  the  proposed  law  of  Corre- 
lation which  gives  a  chance  that  it  may  still  miscarry.  It  inter- 
polates a  new  classification  for  sugars  above  No.  18,  with  a  new 
and  arbitrary  yield  of  96.  This  is  introduced  in  order  to  provide 
for  the  white  crystals  of  the  beetroot  factories,  which  at  present, 
contrary  to  all  the  stipulations  of  the  Convention,  are  admitted  into 
the  refineries  at  a  duty  3fr.  less  than  that  on  refined,  and  which 
would,  without  the  intervention  of  this  new  classification,  be 
placed  under  a  strictly  accurate  law  of  Correlation,  in  the  same 
category  with  other  refined.  This,  of  course,  is  where  they  were 
intended  to  be  by  the  tcnns  of  the  Convention,  and  where  they 
have  always  been  placed  in  this  country.  It  is  just  possible  that 
the  English  Government  may  be  alive  to  this  stratagem  and  frus- 
trate it,  though  the  hope  is  but  a  slender  one,  when  we  remember 
that  the  French  law  of  1864,  which  placed  the  white  ciystals  in 
their  present  Ulcgal  position,  was  made  (so  to  speak)  under  the 
very  eyes  of  the  English  delegates  at  the  Conference,  and  was 
never  discovered  tiU  it  was  too  late. 

The  debate  of  January  24th,  in  the  National  Assembly,  shows 
clearly  that  the  French  Government  is  as  little  disposed,  as  were 
its  representatives  at  the  Conference,  to  adopt  the  only  system 
which  can  stop  bounties  on  exportation,  and  restore  equilibrium  to 
its  budget.  It  clcai-ly  prefers  the  interests  of  its  refiners  to  the 
increase  of  its  revenue.    This  is  the  only  inference  which  can  be 
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drawn  from  what  passed  on  that  occasion,  unless,  indeed,  as  is 
quite  possible,  the  French  GoTcmment  be  grossly  misinformed  on 
the  subject.  It  is  also  remarkable  to  notice  how  completely  it 
seems  to  ignore  the  results  of  the  very  important  inquiiy  which 
was  made  into  the  whole  question  last  summer  by  its  orders, — 
results  which  are  now  published  in  two  very  thick  blue  books, 
every  line  of  which  goes  to  prove  the  soundness  of  M.  Pouyer 
Quertier's  opinion,  who  it  must  be  recollected  presided  with  great 
care  and  impartiality  over  that  inquiry.  This  gentleman  again 
points  out  to  the  Assembly  tho  real  state  of  the  case,  and  as  his 
remarks  always  appear  to  command  great  attention,  there  is  stUl 
some  hope  that  his  views  may  prevail.  He  is  evidently  quite 
convinced  by  the  evidence  which  was  given  before  him  that  no 
system  but  that  of  refining  in  bond  will  protect  the  revenue.  An 
impartial  opinion  formed  on  such  a  basis  ought  to  carry  great 
weight  in  the  Assembly.  Unfortunately,  it  seems  to  stand  alone. 
There  are  other  strong  advocates  for  the  same  course,  but  they  arc 
accused  of  advocating  the  cause  of  the  producers  in  hostility  to  the 
refiners.  It  is  the  Government  which  ought  in  such  a  case  to 
intervene,  and  make  the  matter  quite  clear  to  tho  Assembly. 
Instead,  however,  of  supporting  the  views  of  the  eminent  President 
of  the  Council  appouited  by  it,  who  would  naturally  be  presumed 
to  be  well  informed  on  the  matter,  the  Government  docs  all  it  can 
to  throw  cold  water  on  his  statements.  It  remains  to  be  seen  who 
will  eventually  succeed  in  gaining  the  adhesion  of  the  Assembly. 
Some  small  comfort  may  in  the  meantime  be  drawn  from  a  state- 
ment made  in  this  debate,  that  the  Commission  which  is  about  to 
report  on  the  projet  de  hi  for  refining  in  bond,  which  was  hurriedly 
proposed,  and  referred  to  it,  in  the  short  discussion  before  Cluist- 
mas,  "  will  ask  the  Government  to  request  another  Conference, 
with  a  view  to  coming  to  a  general  agreement  on  the  subject  of 
refining  in  bond." 

As  Franco  was  the  principal  cause  of  the  last  Conference  being 
abortive,  such  an  invitation  from  it  will  indeed  be  a  confession  of 
the  incompetence  of  its  representatives. 

Fmnce  is  the  only  one  of  the  four  powers  which  has  failed  tg 
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carry  out  the  arrangement  entered  into  at  the  Conference  to  report 
on  the  subject  of  assessment  by  analysis,  by  January,  1873.  The 
reports  received  from  Belgium  and  Holland,  and  from  the  chemists 
of  our  own  Excise  department  arc  understood  to  be  unfavourable 
to  such  a  system. 

THE   SLAVE   TEADE  IN  POLYNESIA. 

To  THE  EdITOB  op   "  ThE  SrOAIl  C.VNE." 

Sm, 

"  The  Slave  Trade  in  Polynesia  and  Africa"  is  the  title  of  an 
article  in  your  number  for  July  1st,  1872,  to  which  subject  your 
attention  has  been  called  by  the  receipt  of  a  small  pamphlet 
rcpriatcd  from  the  Brisbane  Courier,  "  Polynesian  Labour  and  tlio 
Slave  Trade  in  the  PaciJic,"  by  J.  DePoix  Tyrol,  J.P.,  Eedland 
Bay,  Queensland,  and  from  which  pamphlet  you  quote  fully  to 
show  the  high  value,  if  not  the  absolute  necessity,  of  Polynesian 
labour  for  sugar  plantations  in  Queensland. 

Being  a  Queenslander  of  nearly  twenty  years  standing ;  and 
interested  to  some  extent  in  its  sugar  industry,  I  would  like 
through  the  pages  of  your  magazine  to  enter  my  protest  against 
the  statements  of  Mr.  De  PoLx  Tyrol,  and  against  any  such  con- 
clusion being  drawn  from  them.  But  before  doing  so,  it  will  be 
necessarj'  to  explain  that,  although  a  subscriber  to  and  reader  of 
the  Brisbane  Courier  ]^from  a  date  long  anterior  to  the  advent  of 
Mr.  De  Poix  Tyi-cl  among  us,  I  never  heard  of  his  pamphlet  before 
seeing  your  article,  although  it  may  have  had  a  considerable 
private  circulation,  and  I  have  no  recollection  of  having  seen  its 
contents  in  the  Courier,  unless  they  were  included  in  one  letter 
over  that  gentleman's  signature. 

The  silent  system  is  preferred  by  the  aiders  and  abettors  of 
Polyncsian-cum-Queensland  slavciy.  About  a  year  ago,  a  meeting 
was  called  by  private  circular,  by  some  of  the  planters  of  tho 
Logan  district,  ostensibly  to  consider  the  labour  question,  but  tho 
real  question  was  that  of  Polynesian  labour.  The  firm  which  is 
by  far  tho  largest  pm])loyer  of  European  labour  in  the  district, 
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together  ■with  most  others  who  confine  themselves  to  that  descrip- 
tion of  labour,  having  been  omitted  from  among  those  to  ■whom 
invitations  yi'cio  addressed,  the  firm  now  referred  to,  and  a  gentle- 
man -whose  name  is  ■well  kno-ivn  both  in  England  and  Queensland, 
Mr.  Henry  Jordan,  formerly  Agent  General  for  Emigration  in 
England,  and  ■who  is  also  an  employer  of  -white  labour  only,  ■were 
kno^wn  to  be  among  the  most  extensive  and  prosperous  planters 
and  manufacturers  in  the  district,  and  yet  one  of  the  principal 
speakers  -was  stated  to  have  spoken  ' '  at  some  length  upon  the 
"value  of  Polynesian  labour  as  an  auxiliary  to  the  •working  of  a 
"sugar  plantation,  -without  -which,  he  maintained,  it  -would  be 
"impossible  to  carry  on  any  estate  successfully;"  of  course  a 
statement  so  flagrantly  at  variance  with  kno-wn  facts,  and  so 
damaging  to  the  character  of  the  colony  generally,  although 
hai-mless  in  the  locality  where  it  was  uttered,  could  not  be  allowed 
to  be  disseminated  through  the  press  without  challenge,  and  the 
last  of  the  correspondence  on  the  subject  was  the  letter  of  Mr. 
De  Poix  Tyrol,  above  referred  to.  Mr.  Dc  Poix  Tyrol  was  then 
for  a  short  time  manager  of  the  Rcdland  Bay  sugar  plantation. 
Macliinerj-  was  erected  during  his  management  for  the  mamifacturo 
of  sugar,  and  his  connection  with  the  plantation  and  the  sugar 
interest  has  since  terminated. 

You  will  therefore  agree  with  me  that  those  interested  acted 
with  judgment  in  not  accepting  as  worthy  of  disciission  the  state- 
ments of  a  gentleman  whose  connection  with  the  sugar  interest 
was  of  so  ei)hemeral  a  nature,  and  held  by  such  an  uncertain 
tenure.  So  much,  however,  of  Mr.  De  Poix  Tyrol's  pamphlet  as 
has  been  quoted  in  your  article  occupies  a  more  important  position, 
and  requires  a  passing  notice.  I  protest,  therefore,  against  the 
statements  and  the  conclusions  drawn  from  them  for  the  following 
reasons,  which  will  at  once  commend  themselves  to  all  employers 
of  labour  here  and  elsewhere. 

1st. — Good  European  labourers  will  not  (as  a  rule)  work  on  the 
same  plantations  with  Polj-nesians  if  employment  is  obtainable 
where  European  labour  only  is  used,  conseqiiently,  inferior  work- 
men only  woidd  constitute  the  European  side  of  Mr.  DePoixTyrel's 
experiment. 
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2ad. — Europeans  will  not  work  for  20s.  per  week  if  the 
standard  at  the  same  time  and  in  the  same  locality  be  25s.,  and  I 
know  the  firm  already  referred  to  were  paying  25s.  at  the  time  ; 
therefore,  inferior  workmen  only  would  constitute  the  European 
side  of  Mr.  Dc  Poix  Tyrol's  experiment. 

3rd. — Good  European  workmen  always  prefer  permanent  em- 
ployment under  a  manager  who  is  identified  with  and  thoroughly 
understands  his  business.  Mr.  De  I'oix  Tyrol  estimates  his 
permanent  staff  at  five  white  men,  while  he  had  twelve  in  his 
experiment ;  and  his  own  connection  was  of  the  most  ephemeral 
nature,  consequently  the  employment  would  only  be  temporaiy, 
and  inferior  workmen  only  would  constitute  the_  European  side  of 
Mr.  Dc  Poix  Tyrol's  experiment. 

It  is  unnecessary  further  to  consider  Mr.  De  Poix  Tyrol's 
"  facts,"  except  to  state  that  £10  per  annum  to  cover  the  cost  of 
food,  clothing,  hut  accommodation,  medical  attendance  and  medi- 
cine, is  a  low  estimate  for  each  Polynesian — partic\ilarly  when  we 
remember  that  the  wages  mentioned  have  to  be  paid  whether  the 
Polynesian  works  or  not. 

It  is  admitted  by  most  employers  that  Polynesians  are  not 
cheaper  than  Europeans  (of  course,  I  am  speaking  of  Southern 
Queensland),  but  that  they  are  more  to  be  depended  on.  The 
trashing  of  canes  at  which  Polynesians  presumably  have  tho 
advantage  is  believed  by  careful  calculating  planters  to  be  almost 
if  not  altogether  unnecessary, — the  aridity  of  our  atmosphere,  as 
compared  with  tho  humidity  of  that  of  tlie  Wcst^Indies,  preventing 
that  retention  at  the  joints  and  premature  shooting  of  the  buds 
which  are  so  detrimental  in  the  more  humid  climate,  and  the 
warmth  afforded  by  the  dead  loaves  in  winter  does  good  sei-vice 
against  the  frost,  the  worst  enemy  of  the  planter  of  Southern 
Queensland.  A  paragraph  in  the  last  monthly  summary  of  tho 
Brislane  Courier,  gave  the  experience  of  the  Messrs.  Grimes,  of 
Brisbane  Eiver,  as  being  highly  favourable  to  this  view  of  the  case. 
The  firm  above  referred  to  have  also  reaped  a  croj)  this  season,  so 
treated,  61  acres  of  which  yielded  62  tons  of  cane  to  tho  acre,  and 
from  which  27  tons  of  sugar  were  manufactured;  and  Mr.  Jordan 
who  also  favours  that  practice,  and  who,  I  believe,  was  the  only 
anti-Polynesian  exhibitor  for  the  highest'prize  for  sugar  at  the 
late  show  of  the  Agricultural  Society  of  Southern  Queensland, 
can-ied  off  their  gold  medal.  JS'ono  of  these  gentlemen  employ 
Polynesians,  all  are  cultivators  and  manufacturers,  and  yet  for 
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quality  of  sugar,  quantity  per  weight  of  cane  or  acre  of  land,  or 
for  general  progress,  they  are  certainly  not  hohind  the  majority  of 
their  fellow  colonists.  Mr.  De  Poix  Tyrel  admits  that  "  a  white 
man  on  contract  work,  such  as  clearing,  fencing,  or  any  other 
work,  when  the  amount  done  determines  the  amount  paid,  will  do 
more  than  a  Polynesian."  K"ow,  much  capital  is  attempted  to  bo 
made  by  the  statement  that  white  men  cannot  work  at  out-door 
labour  in  Queensland,  hut  clearing  and  fencing  are  the  most  severe 
portions  of  out-door  labour  connected  with  the  establishment  of  a 
sugar  plantation,  and  white  men  are  better  than  Polynesians  at 
these  or  any  other  contract  work,  but  as  nearly  all  the  work 
can  be  done  by  contract  there  is  very  little  real  necessity  for 
Polynesians.  I  could  give  you  quantities  of  statistics  as  to  the 
value  of  intelligent  European  labour,  but  wiU  only  refer  to  general 
results, — it  is  a  notorious  fact  that  the  cases  of  extraordinary 
heavy  expenditure  in  forming,  and  of  unsuccessful  endeavours  to 
form,  sugar  plantations  in  Southern  Queensland  have  largely 
preponderated  on  the  side  of  the  pro-Polynesian  employers. 

Mr.  De  Poix  Tyrcl,  it  appears,  is  silent  as  to  the  manner  in 
which  the  Polynesians  now  employed  are  obtained.  "Wisely  so. 
A  judicious  reticence  on  such  a  subject  is  commendable.  But  you 
suggest  that,  "  if  Queensland  is  to  become  a  sugar-growing  country, 
it  will  be  needful  for  the  Colonial  Government  to  take  in  hand  the 
immigration  question."  You  may  not  be  aware  that  the  Govern- 
ment have  already  done  so ;  that  we  have  a  Polynesian  Labourers' 
Act  now  in  force ;  that  under  it  the  schooner  Jason  lately  arrived, 
26  of  her  recruits  dying  soon  after  arrival ;  that  on  a  previous 
occasion  her  then  commander  was  tried  for  kidnapping,  and  received 
sentence  of  five  years'  imprisonment ;  that  under  that  Act  Poly- 
nesians are  decoyed  on  board,  and  taken  to  the  nearest  or  most 
profitable  market.  The  Government  have  taken  it  in  hand ;  but 
the  Government — if  not  as  such,  at  any  rate  through  some  of  its 
members — is  deeply  interested  in  the  traffic  which  has  spoilt  the 
fame  and  dishonoured  the  name  of  Queensland  in  the  estimation  of 
every  other  British  community  on  the  face  of  the  earth.  And, 
however  paradoxical  it  may  appear,  the  great  majority  of  the 
colonists  of  Queensland  are  heartily  glad  that  a  power  higher  than 
the  Government  of  Queensland  have  taken  the  matter  ia  hand,  and 
that  it  is  the  intention  of  the  Imperial  Government  and  Parliament 
to  purge  the  nation  of  the  charge  of  complicity  with  the  malprac- 
tices of  any  of  its  dependencies  ia  this  nefarious  traffic.    The  case 
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of  the  officers  and  men  of  the  brig  Carl,  novr,  I  believe,  subjudiee 
in  un  adjoining  colony,  is  another  evidence  of  the  means  sometimes 
used  to  avoid  tlie  consequences,  while  obtaining  the  advantages,  of 
this  Polynesian  recruiting.  But  it  is  needless  to  multiply  evidence. 
All  reasonable  men  are  satisfied  that  the  traffic  has  gone  too  far  to 
bo  easily  regulated ;  it  can  only  be  purged  of  its  gross  abuses  by 
being  annihilated.  Why,  according  to  Mr.  Do  I'oix  Tyrol,  the  cost 
of  passage  is  £15  each  vraj;  a  sum  equal  to,  if  not  in  excess  of, 
the  cost  of  the  passage  of  a  European  emigrant  from  Great  Britain 
or  Gcmany.  "And  why?  Because  the  golden  rule  sufflccth 
them,  the  simple  plan,  that  they  should  take  who  have  the  power, 
and  they  should  keep  who  can."  For  on  no  other  supposition 
could  the  cost  of  a  Polynesian  "immigrant"  from  the  South  Sea 
Islands  equal  that  of  a  European  immigrant  from  Europe. 

Another  article  in  youi'  July  number,  on  ' '  The  Expenses  of 
Sugar  Culture  during  Slavery,"  proves  unmistakeably  that  the 
cost  under  that  system  was  vastly  greater  than  it  is  at  present. 
£16  14s.  per  hogshead  of  sugar,  "without  charge  for  interest  on 
slave  or  other  capital  invested,"  as  against  £8  to  £10  at  present ; 
and  that  "  it  may  safely  be  said  that  now  as  mxich  sugar  is  made 
by  one-half  or  two-thirds  of  the  number  of  people  it  required 
during  slavery."  And  if  this  be  the  case  as  between  bond  and 
free  negroes,  how  much  more  so  will  it  bo  as  between  "rccniited" 
Polynesians  and  free  European  labourers ;  and  what  is  the  com- 
parative advantage  to  the  colony  generally  ?  The  passage  of  each 
Polynesian  costs  £30  here  and  back,  and  he  gives  three  years 
labour.  The  cost  of  a  couple  of  European  immigrants  is  the  same, 
and  they  become  permanent  colonists,  working  for  others  until 
they  can  commence  on  their  own  account ;  and  thus  they  and  their 
childi'en  after  them  are  a  permanent  benefit  and  credit  to  the 
colony.  I  say  nothing  about  the  great  temptation  that  exists  to 
reduce  the  Polynesian's  passage  money  one-half,  by  his  being  dead 
or  unaccounted  for  three  yeai-s  after  his  arrival.  Of  course  it 
would  be  an  abuse  of  the  system,  but  we  know  that  the  system  is 
liable  to  veiy  gi-oss  abuse  in  many  points ;  and  the  number  under 
those  heads  is  already  far  above  the  average  over  the  whole  popu- 
lation. And  with  returns  at  all  approaching  that  given  above,  the 
sugar  planters  of  Southern  Queensland  may  faii  ly  venture  to  give 
unto  their  servants  that  which  is  just  and  equal.  (A  parallel 
return  appears  in  the  iirst  number  of  your  magazine  as  having  been 
obtained  at  the  Pimpama  plantation,  in  the  same  locality,  so  that 
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I  have  not  taken  any  solitary  case  for  illustration.)  Thoy  may 
risk  the  employment  of  European  labour,  even  in  spite  of  the 
reckless  assertion  of  Mr.  Do  Poix  Tyrol  about  the  cost  being  double, 
rather  than  incur  the  odium  and  responsibility  of  encouraging  a 
system  fraught  with  such  incalculable  evils  as  is  the  present  traffic 
in  Polynesians.  But  "  if  there  is  no  foundation  for  the  assumption 
that  the  slave  trade  is  inseparably  connected  with  the  immigration 
of  Polynesians,"  there  is  just  as  little  for  the  assumption  that  sugar 
culture  requires  other  than  European  labour.  The  men  who  com- 
menced here  with  very  little  capital,  who  could  scarcely  buy  a 
dozen  Polynesians  if  they  wished  to,  who  have  progressed  by  their 
own  industry  and  the  employment  of  European  labour,  will  make 
sugar  culture  in  Southern  Queensland  an  established  fact,  inde- 
pendent of  Polynesians  or  the  pro-Polynesian  men,  and  will  prove 
in  the  most  satisfactory  manner  that  the  Polynesian  delusion  is  an 
unnecessary,  unprofitable,  and  unmitigated  evU. 

"Wo  never  attack,  but  always  defend  when  attacked  by  such 
assertions  as  those  quoted. 

Failing  to  find  the  name  of  Mr.  De  Poix  Tyrol  on  the  Queens- 
land commission  of  the  peace  for  1872  (or  any  other  time),  I  have 
omitted  the  honorary !  initials. 

WlLLXAM  Fbyae. 


PATENTS. 


95,888.  24th  July,  1872.  PoiiisoN  &  Mehat,  Wardreques,  (Pas-de- 
Calais.)  Improvements  in  Evaporating  and  Treating  Stveet  Waters,  called 
Exosmoso,  and  other  saccharine  liquids  of  light  density. 

95,936.  lUh  July.  Cottle,  13,  Euo  Gaillon,  Paris.  Improvements  in 
Centrifugal  Machines. 

95,965.  letliJuly.  Cleuc,  13,  Boulevard  St.  Martin,  Paris.  Improvements 
for  purifying  Syrups,  obtained  in  the  Manufacture  and  Refining  of  Sugar. 

96,164.  6th  August.  Le  Comte  de  Chousy,  18,  Place  do  la  Bourse,  Paris. 
Improvements  in  the  Manufacture  of  Loaf  Sugar — by  a  cold  process  of  clarification. 

96,174.  Sth  August.  Lanoen,  95,  Boulevard  Beaumarchais,  Paris. 
Improvements  in  the  Manufacture  of  Loaf  Sugar. 

96,277.  17th  August.  Matuot,  47,  Rue  do  la  Roquetto,  Paris.  Improve- 
ments in  Mevivifying  Char  in  a  Vertical  Retort  Furnace. 

96,302.  31st  August.  Cusisset,  Carriore  St.  Denis,  (Seine  &  Oise,)  Paris. 
Improvements  in  the  Manufacture  of  Sugar  bg  the  Treatment  with  Phenic  acid. 

3,926.  B.  C.  Mii.i.ER,  Lockhall,  Lanarkshire,  N.B.  Improvements  in 
Distilling,  Evaporating,  or  Concentrating  Saccharine  and  other  Solutions  or 
Liquids. 
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EXPORTS  OF  SUGAR  AND  MOLASSES  FROM  HAVANA, 
Dtjeixg  the  Yeaes  1872  and  1871. 


Destination. 


United  States  

IT.  Kingdom  and  a  market 

Russia   

Norway,  Sweden,  and ) 

Denmark   | 

Hamburg  and  Bremen  , . 

Holland   

Belgium   

Trance   

Spain  

Gibraltar,  Italy,  Adriatic  1 
&  Mediterranean  Ports  J 
British  Possessions  N.  A. 
Mexico,  S.  America,  &c. 


SUGAR. 

MOLASSES. 

1872. 

1871. 

Lot  1. 

BOXES. 

HHDS. 

BOXES. 

HHDS. 

HHDS. 

HHDS, 

'±\JjOUO 

ico  oil 

oo,i  Do 

21,855 

21,715 

370,231 

10,118 
.... 

194,634 

1,607 
• . .  > 

731 

331 

1,013 

5,055 

18,948 

11,606 

fin 

2,386 

8 

178 

9 

133 

250 

250 

38 

0  ( 0 

23,775 

18,048 

83,739 

40,066 

124,724 

""l 

145,237 

""9 

"240 

'"168 

3,840 

1,645 

136 

642 

2,746 

10 

1,654 

666 

250 

6,958 

23 

2,991 

21 

110 

1,149,640 

61,085 

876,267 

34,857 

25,096 

24,956 

SUGARS  AFLOAT. 


Cargoes 

January,  January, 

1873.  1872. 
.  Tons.  Tons. 
14,560  12,501 

}} 

5,106 

5,438 

>) 

11,303 

9,760 

14,266 

3,190 

}t 

,,   to  Dutch  Trading  Company  , . . 

4,622 

13,814 

It 

Manilla  to  London,  L'pool.,  &  Channel  24 

18,954 

12,483 

>i 

Calcutta  to  London  and  Liverpool  , . 

.  3 

112 

542 

») 

4,713 

532 

}t 

,  2 

1,450 

830 

11 

Singapore  and  Penang  to  London  and 

1  ' 

840 

680 

ft 

Bahia  to  Channel  and  United  Kingdom  14 

4,363 

2,020 

tt 

Pcmambuco  to  Channel  &  U.  Kingdom  5 

912 

1,000 

Totals 


81,261  62,790 


Feb.  1,  1873.  THE  SXJGAE  CANE. 


109 


COLONIAL  EXPOKTS. 
(From  LicMs  Monthly  Circular.) 


MAUEITItJS, 


From  1st  Aug.  to  12ih  Nov. 

1872-73. 

1871-72. 

1870-71 

Tons. 

Tons. 

Tons. 

14,400  . 

.  12,898  . 

.  5,591 

7,750  . 

.    9,950  . 

.  2,337 

13,942  . 

.    7,547  . 

.  11,127 

2,817  . 

.    1,056  . 

.  1,355 

Cape  of  Good  Hope.. 

708  . 

397  . 

.  1,037 

3,096  . 

.  14,653  . 

.  8,663 

2,207  . 

.    1,221  . 

156 

44,920 

47,722 

30,266 

HAVANA  AND  MATANZAS. 


Feom  1st  Jan.  to  1st  Dec. 

To  Great  Britain   

,,  United  States   

,,  Spain   

,,  France  

,,  Northern  Europe  

,,  Southern  Europe  

,,  Other  Ports  

Total  . . . 


1872.  1871.  1870, 

Tons.  Tons.  Tons. 

142,156  ..  66,082  ..175,938 

221,883  ..183,984  ..185,990 

37,785  ..  45,656  ..  59,395 

21,896  ..  11,339  ..  44,454 

13,060  ..  8,979  ..  11,229 

960  ..  547  ..  3,405 

5,188  ..  3,382  ..  8,176 


442,928      319,969  488,587 


Stocks  in  Havana  and  Matanzas  . ,   14,137  ..  19,624  ..  1-3,040 
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Stocks  of  Spoae  in  the  Chief  Maekets  of  the  "Wohld  on  thb 
Isi  Decembee  foe  TuhUE  Yeaes,  in  thousands  of  tons, 
10  the  neaeesi  thousand. 


1872. 

1871. 

1870. 

158  . . 

. .  104  . . , 

, .  140 

. .    89  ... 

. .  86 

. .    25  ... 

, .  23 

27  .. 

..    25  ... 

..  27 

5  ... 

.  4 

248 

280 

. .    78  ... 

.  65 

, . .    14  .. , 

,.    20  ... 

.  13 

Total  

, .  846  ... 

.  358 

Consumption  op  Sugae  in  Eueope  and  the  United  States,  fob 
Theee  Yeaes  ending  30th  Notembee,  in  thousands  of  tons. 


1872. 

1871. 

1870. 

...  679  . 

. ..  690 

. ..  290  . 

. ..  321 

Germany  (Zollverein)   .  . 

,  . .  ,  219  . 

. ..  228  . 

. ..  216 

Holland  

. ..    25  . 

. ..  30 

88  . 

...  118  . 

. ..  100 

1,340 

1,363 

...  522  . 

...  468 

1,862 

1,831 

Estimated  Ceop  of  Beet  Eoot  Sugae  on  the  Continent  of  Eueope, 

ror  the  ensuing  season,  compared  with  that  of  the  theee 
PEF.vious  Seasons. 
(From  T.icht's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1809-70. 

Tons.           Tons.           Tons.  Tons. 

France   360,000  ..  335,351  ..  289,084  ..  289,324 

Germany  (Zollverein)  255,000  ..  189,106  ..  262,986  ..  217,192 

Austro-Hungnry          167,500  ..  161,526  ..  182,280  ..  151,354 

Ilussia  and  Poland  ..  135,000  ..    90,000  ..  135,000  ..  132,500 

Belgium                       75,000  . .    72,236  . .    55,739  . .  43,552 

Holland  and  other 

Countries              32,500,.    25,000,.    17,500.,  12,500 


Total  1,025,000      873,279      942,589  840,422 


SUGAH  STATISTICS— GEEAT  BEITAm. 
To  18th  jANTiAitT,  1873  AND  1872.    In  Thousands  of  Tons,  to  the  Nearest  Thousand. 


British  "West  India 
British.  East  India 

Mauritius   

Cuba   

Porto  Rico,  &c.  . . 
Manilla  &  Java  . . 

Brazil  

Beetroot,  &c  

Total,  1873  .. 

Total,  1872  .. 


g 

Hi 


16 
13 
5 
3 
2 
22 
1 
8 


71 


40 


o 
o 

H) 


2 
3 
1 
1 
3 
6 
15 
3 


33 


23 


STOCKS. 


r3 


16 

1 
9 
1 
1 
5 
10 


43 


29 


^2 


36 
16 
8 

14 
5 
29 
22 
23 


153 


'^2 

O  CO 


17 
6 
7 
9 
3 
23 
13 
19 


97 


56  increase 


15 


IMPORTS. 


10  5 


pq 


O 


12 


I  O  00 


5 
5 
4 
1 
1 
2 
4 
15 


36 


O  00 


12 


30 


6  increase 


g 

Hi 


DELIVERIES. 


11  5 


11  8 


o 


13 


12 


■3  M 

O  00 


8 
1 
2 
3 
1 
4 
2 
12 


34 


-3 

O  00 

Eh  ^ 


9 
2 
2 
2 
1 
4 
3 
11 


33 


1  increase 


112  THE  SUGAR  CANE.  Feb.  1,  1873. 


STATE  AND  PROSPECTS  OF  THE  SUGAR  MARKET. 

During  the  past  month,  markets  for  all  descriptions  of  raw  and 
refined  sugars  have  been  gi'catly  depressed,  and  prices  generally 
have  ruled  lower. 

Contraiy  to  usual  precedent  at  this  season,  stocks  of  raw  sugar 
have  continued  to  increase  during  the  month,  and  are  now  56,000 
tons  in  excess  of  tliose  of  the  same  date  in  1872,  and  29,000  tons 
above  those  of  1871. 

Prices  are  now  lower  than  during  any  part  of  last  year.  No.  12 
Havana  afloat  for  the  United  Kingdom  is  quoted  at  27s.  6d.  per 
cwt. ,  and  fair  to  good  refining  Cuba  Muscovado  at  24s.  to  24s.  6d.  per 
cwt.,  being  2s.  to  2s.  6d.  lower  than  a  year  ago.  Middling  to  good 
Bahia  is  worth  20s.  to  21s.  per  cwt.,  and  good  to  fine  Pcrnambucos 
22s.  to  23s.  per  cwt.,  a  decline  of  3s.  6d.  to  4s.  per  cwt.,  compared 
with  the  same  period  in  1872. 

The  average  duty  paid  price  of  refining  qualities  of  British  West 
India  is  28s.,  and  common  refined  lump  38s.  to  388.  6d.  per  cwt. 
in  London,  2s.  6d.  lower  than  a  year  ago. 

The  aggregate  of  the  cargoes  of  raw  sugar  afloat  from  the  Colonies 
for  British  and  Continental  ports  is  considerably  larger  than  usual, 
and  the  prospects  of  the  coming  crops  arc  generally  favourable. 
Good  accounts  continue  to  bo  received  from  Cuba,  Brazil,  Java, 
Porto  Rico,  and  Guadeloupe.  From  these  Colonics  full  average 
crops  may  be  expected,  which  will  more  than  counterbalance  the 
slight  deficiencies  anticipated  in  Reunion,  Mauritius,  and  some  of 
the  British  "West  India  Islands. 

The  accounts  of  the  Continental  Beet-Sugar  crop  continue 
iinchanged,  and,  notwithstanding  the  unfavourable  state  of  tho 
weather  having  materially  afi'ectcd  the  percentage  of  sugar  pro- 
duced from  the  root,  M.  Licht's  estimate  of  tho  crop  is  stiU 
150,000  tons  above  that  of  last  season.  It  is  said  in  some  quarters 
that  this  large  increase  will  not  more  than  suffice  for  the  greatly 
extended  consumption  of  the  Continent  of  Europe ;  and  it  is  well 
known  tliat  in  the  United  States  new  sources  of  supply  are 
required  to  keep  pace  with  the  constantly  increasing  deliveries. 
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THE  LIMITS  OF  THE  COKSUMPTIOIT  OF  SUGAR. 


Tho  remarkable  expansion  of  the  commerce  and  manufactures  of 
this  country,  which  dates  from  the  adoption  by  its  legislature  of 
a  free  trade  policy,  has  been  accompanied  by  the  development 
among  its  inhabitants  of  a  power  to  consume  articles  of  food,  and 
notably  sugar,  that  the  most  ardent  disciples  of  Cobdcn  and  Bright 
could  scarcely  haye  suspected  to  lie  dormant.  If  the  economist 
of  1846  had  prophesied  that  before  twenty  years  should  have 
elapsed,  the  amount  of  sugar  consumed  per  head  by  the  inhabi- 
tants of  the  United  Kingdom  would  have  been  doubled,  his 
predictions  would  have  been  considered  wild  and  improbable. 
Yet  this  increase  did  actually  take  place,  and  after  the  lapse  of 
another  seven  years  this  large  consumption  has  still  further  been 
increased  to  the  extent  of  twenty-five  per  cent.  The  amount  of 
sugar  consumed  in  any  year  is  affected  to  some  extent  by  its  price, 
and  this  is  dependent  in  part  upon  tho  amount  of  duty.  As 
considerable  fluctuations  in  price,  and  consequently  of  consump- 
tion, have  at  times  occurred  between  one  year  and  the  following 
one,  it  is  more  easy  to  note  tho  general  rate  of  increase  by  taking 
a  series  of  averages  extending  over  three  years,  and  comparing 
them.  The  following  table  shews  the  amount  consumed  per  head 
in  triennial  periods  since  1846,  with  the  increase  between  each 
period  and  that  preceding  it. 
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Tliroo  years' 

Lbs.  Sugar,  raw  and  rcfiucd, 

Lbs. 

averages. 

consumed  per  head  in  U.K. 

Increase. 

1846  alono 

....  20-81   

1846-8 

....        22-94  .... 

1849-51 

...  .        25-44  .... 

2-5 

1852-4 

....        31-01  .... 

5-57 

1855.-7 

. . . .       30-25  .... 

•70  decreaso. 

1858-60 

  35-17  .... 

4-92  increase. 

1861-3 

  36-92 

1-75 

1864-6 

  39-99   

3-07 

1867-9 

  42-40  .... 

2-41 

1870-2 

. . . .  49-46   

7-06 

1872  alono 

50-47  .... 

It  is  clear  from  these  figures,  that  the  consumption  has  rapidly 
and  largely  increased,  but  the  rate  of  increase  presents  no  unifoi-m 
character.  In  one  triennial  period  (1855-7),  the  consumption 
actually  declined,  and  that  this  circumstance  is  not  mainly  traceaUe 
to  the  condition  of  the  people,  is  to  be  inferred  fi-om  the  fact,  that 
during  the  same  three  years,  the  consumption  of  tea  had  increased 
2-32  lbs.  per  head,  from  2-12  lbs.  in  the  preceding  three  years. 

A  glance  at  the  prices  of  sugar  will  suggest  a  reason  for  the 
diminished  consumption.  The  Gazette  average  price  of  British 
plantation  sugar  at  Midsummer,  1855,  -was  twenty-two  shillings. 
From  that  date  it  advanced  ;  in  the  middle  of  September  it  reached 
thirty-one  shillings  ;  and  in  November  the  price  was  not  less  than 
forty-nine  shillings.  This  checked  consumption  and  produced  a 
reaction,  so  that  by  the  middle  of  February,  1856,  the  price  had 
descended  to  within  sixpence  per  hundredweight  of  that  of  the 
previous  June.  This  depression  soon  passed  away,  and  the  price 
again  rose.  In  June,  thirty  shillings  was  reached,  and  at  the  end  of 
the  year  thirty-seven  shillings  was  the  quotation.  ITntil  Midsummer 
of  1857,  the  price  continued  to  increase  until  forty  shillings 
was  reached,  and  then  it  gradually  declined  to  about  its  normal 
point  at  the  close  of  the  year.  This  cxtraordinai-y  condition  of  the 
market  accounts  for  the  falling  off  in  consumption,  without  looking 
for  other  causes. 
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The  vciy  rapid  increase  in  the  consumption  of  sugar  tlurin;^ 
recent  years,  is  traceable  to  the  low  duties  and  lower  prices,  and 
also  to  the  general  prosperity  of  the  industrial  classes.  The 
high  price  of  butchers'  meat,  and  of  butter,  and  the  greater 
cheapness  of  tea,  in  consequence  of  the  low  rate  of  duty,  have 
doubtless  stimulated  the  consumption. 

The  quantity  of  sugar  eaten  at  the  present  time  in  the  United 
Kingdom,  is  really  enormous — -fifty -one  pounds  per  head  per  annum. 
Say  a  pound  of  sugar  per  week  for  each  inhabitant.  "When  it  is 
borne  in  mind  that  a  vcrj  large  proportion  of  the  inhabitants  of 
Great  Britain,  and  a  still  larger  proportion  of  the  inhabitants  of 
Ireland  are  compelled,  from  the  narrowness  of  their  moans,  to 
practice  close  economy  in  the  use  of  sugar,  as  of  other  articles  of 
food,  there  is  cause  for  sui-prise,  that  taking  the  whole  population 
round,  the  rich  and  the  very  poor,  adults,  childi-en  and  infants, 
inmates  of  gaols,  workhouses,  and  asylums,  one  with  another 
consume  almost  exactly  one  pound  of  sugar  per  week  each.  In 
order  to  appreciate  this  quantity,  let  us  compare  it  with  the  generous 
dietaiy  of  the  well  nourished  sailors,  who  man  the  navy  of  the 
United  States.  Each  such  sailor  is  furnished  with  fourteen  ounces 
of  siigar,  and  half  a  pint  of  molasses  per  week.  If  this  be  the 
consumption  of  an  adult  man,  whose  toil  is  great  and  exposui'c 
frequent,  how  very  large  the  consumption  of  our  people  appears, 
when  it  includes  probably  forty  per  cent,  of  children  under  five 
years  of  age.  The  inhabitants  of  the  United  States  consumed 
thirty-nine  lbs.  of  sugar  per  head,  in  1872. 

Ifo  amount  of  prosperity  can  fairly  be  expected  to  raise  the 
consumption  to  a  higher  point  than  will  be  reached  in  a  family  of 
the  middle  class,  where  sugar  is  freely  used  without  stint,  in  the 
same  manner  as  bread,  potatoes,  or  salt.  In  such  a  family  of 
eight,  including  children,  (no  infants)  adults,  and  domestic  servants, 
the  consumption  of  sugar  for  last  year  was  sixty-seven  pounds 
per  head.  This  included  a  small  portion  of  golden  syrup  ;  (about 
one  ounce  per  head)  and  also  included  all  tlie  sugar  iised  in  preserves 
imd  confectionery.  From  these  figures  wo  cannot  fairly  expect  to 
sec  the  amount  of  sugar  used  for  human  food  at  any  time  to 
surpass  the  present  rate  by  twenty  pounds  per  head. 
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FRENCH  BEETROOT  SUGAR  MANUFACTURE. 


The  following  taWc  sliows  the  percentages  of  various  qualities 
of  sugar  manufactured  from  heet  root  in  France,  during  the  seasons 
1872-3,  and  1871-2.  It  will  he  noticed  that  the  contrast  exhibits 
a  marked  increase  in  the  production  of  the  lower  qualities  this 
season. 

1872-3.  1871-2. 

Under  No.  7    0-97   — 

„       7to  9   22-83    5 

„     10„12   22-87    36 

„      13„14....   15-35    5 

„      15„18   1-89    13 

„      19„20   0-12    2 

White  Powder    35-17    38 

Refined  direct  from  the  Root    0-80   1 


100  100 


A  more  careful  examination  of  the  table  will  well  repay  the 
trouble.  The  British  sugar  refiners  have  persistently  urged  that 
the  present  mode  of  assessing  the  sugar  duties  in  France,  taken 
in  connection  with  the  heavy  rates  of  duty,  tends  to  degi-ade  the 
art  of  beet  root  sugar  making  to  the  art  of  escaping  the  sugar 
duty. 

In  order  to  do  tliis,  it  is  needful  to  darken  the  sugar  in  colour, 
BO  as  to  permit  it  to  be  classed  with  a  lower  standard  than  its 
saccharine  richness  would  warrant.  The  foregoing  table  shows 
with  groat  clearness,  the  extraordinary  rapidity  with  which  the 
lesson  has  been  learnt  by  the  beet-root  sugar  makers  of  France,  in 
a  single  year.  The  finest  raw  sugars  destined  for  refining,  arc 
now  replaced  by  medium  qualities,  and  the  quantity  of  the  lowest 
raw  is  largely  increased  by  the  sugars  that  hitherto  have  appeared 
in  the  higher  and  medium  classes. 
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Low  raw,  under  Xo.  7,  and 
Nos.  7  to  9  


1872-3. 
23-8  per  cent. 


1871-2. 


5  per  cent. 


Medium  raw,  Nos.  10  to  14..  38-22 


41 


Fine  raw,  Nos.  15  to  18,  and 
Nos.  19  to  20  


15 


Thus  six-sevenihs  of  the  finest  raw  have  disappeared,  and  the 
lowest  qualities  have  increased  five-jold.  Nothing  could  hotter 
confirm  the  position  taken  hy  the  British  refiners. 

Last  summer,  the  French  Superior  Council  of  Agiiculture,  when 
engaged  in  examining  the  condition  of  the  sugar  industry,  and  the 
effect  produced  upon  it  hy  the  present  mode  of  assessing  the  duties, 
listened  incredulously  to  the  representations  made  by  the  deputa- 
tion of  British  Sugar  Ecfinors,  as  to  the  darkening  of  the  sugai  s 
in  order  to  escape  a  portion  of  the  duty.  The  extent  to  which 
this  practice  has  been  resorted  to  in  French  Beet  root  factories  is 
becoming  known,  and  oven  the  eyes  of  the  Excise  authorities  are 
now  open  to  this  evasion  of  the  duty.  The  following  circular  has 
been  issued  by  M.  Provensal. 

"  SuGAES. — Insteuciions  to  the  Heads  of  the  Depaetment. — By 
its  circulars  of  the  5th  April  and  of  the  14th  November  last,  the 
Administration  has  successively  directed  the  attention  of  its  officers 
to  the  different  modes  employed  to  conceal  the  real  quality  of 
sugars  under  a  low  tint  of  colour.  Among  substances  used  for 
this  purpose,  I  have  to  point  out  the  Hamelle  charcoal,  oxide  of 
iron,  and  picric  or  pp'ogallic  acids.  This  last  agent  may  be  added 
during  the  boiling,  not  only  without  the  knowledge  of  the  officers, 
but  even  without  the  workman  who  is  employed  on  the  apparatus 
being  aware  of  it.  It  communicates  neither  taste  nor  smell  to  pure 
water,  nor  to  the  'liquor,'  in  which  also  it  leave  no  trace  whatever. 
Finally,  the  colour  which  it  developes  is  only  produced 
slowly,  and  hy  contact  with  the  air.  The  Hamelle  charcoal  is 
introduced  into  the  boilers  in  tlie  state  of  a  fine  powder.  It 
neutralises  the  salts  even  better  than  animal  charcoal,  facilitates 
the  boiling,  accelerates  the  ciystallisation,  and  it  is  said,  increases 
the  yield,  but  it  has  none  of  the  decolourising  properties  of  animal 
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charcoal,  and  indeed,  without  adding  anything  to  the  natural 
colour  of  the  syrups,  it  allows  the  production  of  sugars  with  a  very 
high  strength,  although  of  a  very  low  colour.  I  have  been  told  of 
an  impalpable  powder  prepared  by  the  oxidisation  of  aniline,  which 
substance  is  made  from  the  distillation  of  coal.  This  powder  is 
soluble  ia  water,  which  it  colours  slightly  brown.  Its  colouring 
power  is  such  that  it  is  sufficient  to  add  a  minute  quantity  to  the 
finest  white  crystals  to  make  them  assume  the  appearance  of  sugars 
below  No.  7.  You  will  further  see  that  by  using  more  or  less  heat 
^n  the  pan  in  which  sugar  is  boiled,  deeper  or  lighter  tints  of 
colour  may  he  obtained  with  the  same  degrees  of  saccharine  strength. 
The  means  used  to  modify  the  colour  of  sugars  are  as  ingenious  as 
they  are  varied  ;  and  though  some  would  fall  directly  under  the 
notice  of  the  officers,  there  are  others,  like  the  last  I  have  men- 
tioned, which  defy  all  means  of  repression.  It  does  not  follow 
that  the  department  should  not  take  steps  against  abuses  which 
have  for  some  time  become  a  piiblic  scandal.  I  dii'cct,  therefore, 
in  the  most  urgent  manner,  that  all  attempts  at  colouring  which 
the  law  can  reach  shall  be  brought  to  the  knowledge  of  the  autho- 
rities whenever  the  officers  have  the  opportunity.  I  request,  also, 
that  the  classification  of  sugars  leaving  factories  shall  be  attended 
to  with  the  gi'catest  care.  At  the  point  to  which  things  have  come, 
classification  according  to  colour  is  almost  uscIcrs  {u' qfie  plus  que 
de  tres  faibles  garanties).  Officers,  therefore,  must  not  confine 
themselves  to  comparing  the  colour  of  sugars  with  the  standards  ; 
thoy  must  base  their  classification  not  only  on  the  sp-ups  from 
which  sugars  have  been  made,  whether  of  the  first,  second,  or 
third  boiling,  but  also  on  the  method  of  mamifacture  and  the  size 
of  the  crystals.  In  case  the  classification  is  disputed  by  those 
interested,  officers  must  not  hesitate,  Avhen  siigai-s  appear  to  have  a 
strength  higher  than  theu*  colour,  to  take  samples  in  order  that 
they  may  be  examined  by  experts.  In  a  word,  nothing  must  he 
neglected  to  defeat  frauds  which  so  seriously  affect  our  receipts. 
In  forwarding  these  instructions  to  the  officers  under  you,  you 
cannot  too  strongly  insist  on  this  point." 

The  British  Trade  Journal,  in  which  the  foregoing  translation  ia 
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given,  adverts  to  tlio  circumstance  that  the  "poisonous  sulpho- 
eyanidc  of  ii-ou  is  known  to  be  applied  Bomctimcs  to  the  use 
indicated,  but  curiously  enough  is  not  mentioned  in  the  list  of 
colouring  agents  cited  by  M.  Provensal." 


rEODUCTION  OF  GLUCOSE  IN  ANIMALS. 


Saccharine  matter,  long  tliought  to  be  exclusively  a  vegetable 
product,  has  more  recently  been  found  as  a  normal  constituent  in 
the  animal  economy.  The  mode  of  its  production  has  attracted 
much  study  of  late  years  ;  and  it  is  to  the  labours  of  M.  Claude 
Bernard,  we  are  chiefly  indebted  for  our  knowledge  of  the  subject. 

Sugar  is  found  in  nature  in  a  gi-cat  variety  of  forms.  Of  these, 
the  most  important  are  the  glucoses,  comprising  dextrose  or  grape 
sugai-,  levulose,  found  in  honey  and  certain  acid  fruits,  galactose,  a 
product  of  reaction  with  others,  and  the  saccharoses,  comprising  the 
saccharose  from  sugar-cane,  melitose  from  Australian  manna,  an 
exudation  of  Eucalyptus,  meleritose  from  the  Pinus  larix,  lattose, 
&e. 

From  the  physiological  point  of  view,  there  is  a  striking  dis- 
tinction between  glucose  and  saccharose.  In  plants,  grape  sugar 
acts  as  a  rcjiarative,  whereas  cane  siigar,  enteiing  into  the  nutritive 
movements,  becomes  merely  an  excreted  product.  It  can  only 
8er\'o  for  nutrition  for  the  growth  of  the  plant  where  it  has  been 
previously  changed  into  glucose. 

This  fundamental  difference  also  appears  in  the  case  of  animals. 
If  a  solution  of  cane  sugar  be  injected  into  the  veins,  the  substance 
will  be  eliminated  entii-ely  by  the  urine,  without  having  any 
nutritive  action.  If  even  five  centigrammes  of  cane  sugar  be 
injected  into  the  jugular  vein  of  a  dog  or  a  rabbit,  it  will  bo 
detected  in  the  urine ;  whereas  the  gramme  of  glucose  may  be 
injected,  and  no  trace  of  it  be  found  in  the  urine.  M.  Bernard 
injected  a  mixture  containing  the  two  kinds  of  sugar  in  equal 
quantity ;  the  glucose  was  appropriated  by  the  system,  and  the 
cane  sugar  isolated,  appeared  in  the  urine.  These  two  substances 
arc,  then,  radically  distinct,  from  a  physiological  point  of  view. 
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It  is  necessary  to  remark,  lio'wcvcr,  that  cane  sugar,  introduced 
into  the  digestive  system,  is  changed  into  glucose,  and  thus 
becomes  fit  for  nutrition.  In  plants  a  similar  change  takes  place. 
Cane  sugar  can  be  converted  into  glucose  by  a  number  of  chemical 
agents,  and  even  through  mechanical  action,  such  as  pulverisation. 
In  household  use,  gi'ound  sugar  has  a  less  sweetening  effect  than 
sugar  in  pieces;  and  the  reason  is,  that  part  of  it  has  passed 
(through  bruising)  into  the  state  of  glucose. 

JI.  Bernard  has  described  various  processes  for  separating  the 
sugar  in  animal  tissues  and  liquids.  The  most  exact  method 
consists  in  treating  with  alcohol,  —boiling  the  tissue  or  liquid  in 
water,  coagulating  thus  the  albuminoid  matter,  and  then  filtering. 
Or  the  animal  liquids  (such  as  blood  and  urine)  may  be  heated 
after  addition  of  animal  carbon ;  the  colouring  matters,  the  salts, 
and  the  uric  acid  arc  retained  by  the  carbon,  and  the  albuminoid 
matters  are  precipitated.  Then  by  filtering  and  washing,  the 
saccharine  liquor  is  obtained.  Animal  carbon  is,  according  to 
M.  Bernard,  an  excellent  means  of  discovering  the  least  traces  of 
sugar  in  the  urine  and  the  intestinal  liquids.  Sulphate  of  soda  or 
acetate  of  lead  may  be  used  for  precipitating  the  albiiminoid 
matter  In  order  to  recognise  sugar  in  the  filtered  liquor,  recourse 
is  had  to  fennentation,  to  potash,  to  salts  of  bismuth,  and  salts  of 
copper.  These  processes  arc  well  known.  The  surest  method  is 
that  of  fermentation. 

The  labours  of  M.  Bernard  and  other  observers  have  established — 

1st.  That  glucose  exists  normally  in  the  blood. 

2nd.  That  the  presence  of  this  substance  is  independent  of 
animal  or  vegetable  alimentation. 

If  a  dog  that  has  been  fed  with  meat  ten  days  be  bled  to  death, 
and  the  blood  examined  by  any  of  the  methods  which  have  been 
referred  to,  the  presence  of  glucose  in  the  filtered  liquor  may  be 
readily  perceived.  But  in  the  case  of  diseased  animals,  glucose  is 
entirely  wanting,  even  though  they  have  continued  to  cat.  In  the 
expeiiment  with  the  healthy  animal  the  sugar  has  not  come  from 
without,  for  the  food  did  not  contain  it. 

AYhcn  the  blood  has  received  a  certain  amount,  it  eliminates  the 
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surplus  supply  by  the  kidneys,  as  it  docs  with  other  alimentary 
principles.  "When  a  great  deal  of  sugar  is  given  to  an  animal,  it 
does  not,  in  consequence,  accumulate  more  largely  in  the  blood ; 
■when  no  sugar  is  given,  the  sugar  does  not,  in  consequence, 
disappear  from  the  blood,  but  continues  to  be  produced.  Tho 
presence  of  sugar  in  the  blood,  in  a  proportion  which  is  nearly 
constant,  is  thus  ascertained  to  be  independent  of  alimentation. 

As  there  is  always  glucose  in  the  blood  plasma,  wo  might  expect 
to  find  it  in  all  tho  organs ;  but  hitherto  analysis  has  failed  to 
detect  its  presence  in  tissues  deprived  of  blood.  There  is  only  ono 
organ  which  forms  an  exception  :  the  liver.  This  contains  con- 
siderable quantities  of  sugar,  and  it  is  here,  according  to  M. 
Bernard,  that  sugar  is  produced,  lie  maintains  that  the  sugar  is 
not  furnished  with  vegetables ;  because  it  is  met  with  in  the  livers 
of  dogs  which  have  been  fed  on  meat  for  more  than  a  year.  Ho 
proves  also  that  the  blood  entering  the  liver  contains  no  sugar, 
while  that  which  issues  is  charged  with  it. 

Lehmann  and  others  supposed  that  the  sugar  was  produced  in 
tho  blood,  through  decomposition  of  albuminoid  matter.  But  tho 
process  is  ono  which  may  take  place  quite  independently  of  life. 
There  is,  in  the  system,  and  more  especially  in  the  liver,  a 
substance  similar  to  starch,  named  glycogen,  which  is  transformed 
into  glucose  by  a  fonnent  like  diastase. 

As  regards  chemical  composition,  there  is  no  difference,  M. 
Bernard  says,  between  the  starch  of  plants  and  glycogenic  matter. 
This  is  demonstrated  by  analysis.  In  its  susceptibility  of  being 
changed  to  sugar,  glycogen  also  resembles  starch. 

Glycogen,  whether  in  the  granulated  state,  as  a  white  mealy 
powder,  or  in  solution  with  water,  is  capable  of  being  coloured  by 
iodine ;  but  the  iodide  of  glycogen  is  never  so  blue  as  the  iodide  of 
starch  ;  its  colour  varies  generally  from  a  vinous  red  to  rose. 
Like  starch,  glycogen  gives  a  dark  cross  with  polarised  light. 
But  many  other  substances  produce  the  same  effects. 

To  recognise  tho  presence  of  glycogen,  il.  Bernard  advises 
recourse  to  be  had  always  to  chemical  characters,  and  to  tho 
transformation  of  the  substance  into  dextrine  and  sugar.  The 
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observation  of  M.  Darcste,  in  which,  examining  hen's  eggs  with  a 
microscope,  and  perceiving  the  dark  cross  in  polarised  light,  ho 
inferred  that  they  contained  starch,  was  insufficient.  According 
to  M.  Bernard,  eggs  not  brooded  on  contain  no  starch,  and  glucose 
is  found  only  in  the  white  of  the  egg,  not  in  the  yellow.  The 
amylaceous  substances  which  M.  Darcste  found  in  the  egg,  do  not 
appear  to  have  had  the  micro-chemical  characters  of  starch,  for 
they  disappeared  on  addition  of  water,  of  alcohol,  or  of  ether. 
M.  Balbiani  asserts  that  the  granules  of  glycogen  do  not  present 
the  polarisation  properties  of  vegetable  starch  in  animals  of  warm 
blood,  and  that  in  insects  they  do.  Fiu'ther  experiment,  however, 
is  apparently  requii-ed  for  the  elucidation  of  this  delicate  subject. — 
JEnglwh  Meohanie  and  World  of  Science, 


CONTEIBTJTIONS  TO  THE  AGRICULTURAL  CHEMISTRY 
OF  THE  CANE. 

By  De.  T.  L.  Phipsox,  F.C.S., 
Foreign  Member  of  the  Chemical  Society  of  Paris,  ^-o. 

Now  that  the  chemical  constitution  and  physical  properties  of 
some  of  the  principal  cultivated  soils  in  Demerara,  Barbados, 
Tiinidad,  &o.  are  no  longer  a  secret  to  me,  now  that  I  have  positive 
assurance  of  the  success  which  has  attended  the  cane  manure 
which  I  particularly  devised  for  these  soUs,  and  which  I  made 
known  in  former  pages  of  this  magazine,  under  the  name  of  Urban 
Cane  Manure,*  I  have  more  confidence  in  stating  my  opinion  with 
regard  to  the  agricultural  chemistry  of  the  cane,  and  in  endeavour- 
ing to  fix  the  value  of  certain  propositions  entertained  by  other 
writers. 

Those  who  have  glanced  through  my  former  papers  on  Cane 
Soils  and  Cane  Manure,  in  this  journal,  will  have  seen  that  there 
are  three  special  agricultural  difiiculties  in  the  direct  path  of  the 
cane  grower  in  the  "West  Indies.  The  first  is  that  he  is  dealing 
almost  everywhere  with  a  stiff  clay  soil,  difficult  to  work  even 


♦  Vide  The  Sugar  Cane  for  August,  1871,  and  Marcli,  1873, 
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were  labour  more  plentiful  than  it  is;  the  second  is  a  notahlc 
falling  off,  or  weakness,  in  the  amount  of  lime  present  in  the  soil 
of  many  districts,  whilst  it  is  sufficient  for  a  considerable  number 
of  years  in  some  others  ;  and  the  thu-d  is  the  imperfect  nature  of 
the  manures  hitherto  imported,  and  the  implicit  faith  placed  in 
the  restoration  of  the  megass  ashes. 

The  experiments  of  "Way  and  Liebig  upon  the  absorptive  powers 
of  soils  are  not  only  exceedingly  curious,  but  place  before  us  in 
the  strongest  light  the  gi-oat  importance  which  attaches  to  the 
physical  condition  of  almost  any  variety  of  soil.  They  found,  it 
will  bo  remembered,  that  potash,  ammonia,  soda,  phosphoric  acid, 
in  fact,  all  those  substances  which  modem  chemistry  has  shown  to 
bo  necessary  to  the  life  of  the  plant,  wore  extracted  by  the  soU. 
from  the  liquid  which  oozes  through  it,  and  retained  for  the  want 
of  the  crops.  Tliis  fact,  which  appears  to  be  thoroughly  well 
established  (since  it  was  discovered  by  Baron  Von  Liebig  many 
years  after  Professor  "Way  had  discovered  it,  and  afterwards  most 
honourably  acknowledged  by  him  as  "W'ay's  discovery),  led  my 
much  lamented  and  talented  friend  Professor  Ifickles,  of  Nancy,  to 
suppose  that  the  soil  represented  in  this  respect  the  stomach  of  the 
plant,  and  that  the  process  of  digestion,  as  regards  the  vegetable 
kingdom  takes  place,  at  least  to  a  certain  extent,  in  the  soil.  "  In 
natural  histoiy,"  said  this  eminent  chemist,  "plants  arc  distin- 
guished from  animals  by  the  absence  of  a  digestive  tube,  whilst 
both  feed  and  grow  equally  well,"  and  then  he  asks, — may  not  this 
peculiar  property  of  a  fertile  soil  correspond  to  the  functions  of  the 
digestive  tube  in  animals  ?  * 

Perhaps  we  have  here  a  key  to  the  gi'cat  secret  as  to  what 
constitutes  a  fertUe  soil.  ^\Tiy  is  a  soU  wliich  is  devoid  of  certain 
chemical  substances  sterile  ?  "Why  is  a  soil  which  has  all  these 
ingredients  present  fcrtUe?  Is  it  not  connected  in  some  way  or 
other  with  the  absorptive  or  digestive  phenomenon  alluded  to 
above  ?  But  when  the  soil  is  a  stiff  clay,  and  difficult  to  render 
porous,  it  follows  that  this  digestive  process  is  also  difficult,  since 


*  Le  Coiigrh  ScientifiQue  de  Caiisnihe,  Nancy,  1859, 
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the  liquids  cannot  ooze  through,  these  compact  masses  and  distribute 
the  nourishment  they  contain. 

Lime  and  sand  spread  over  the  surface  of  these  soils  at  various 
intervals,  like  the  process  which  wc  call  in  England  "top- 
dressing,"  both  ingredients  being  in  the  state  of  a  coarse  powder 
(and  not  in  lumps  nearly  the  size  of  potatoes,  as  has  been  the  ease 
in  some  Barbados  soils,  where  the  said  lumps,  slightly  diminished 
in  size,  are  still  to  bo  seen  sticking  in  the  clay,  though  the 
application  was  made  about  eight  years  ago),  will  bo  carried  down 
into  the  soil  during  the  rainy  season  and  greatly  improve  its 
quality.  I  have  very  little  doubt  that  if  this  application  were 
systematically  adhered  to,  and  each  top-dressing  of  lime,  marl  or 
chalk,  alternated  with  a  similar  top-dressing  of  Urban  cane  manure 
at  about  two  months  interval,  it  would  be  possible  to  double  the 
present  yield  of  canes  on  almost  any  of  the  Dcmorara  soils  within 
the  space  of  four  or  five  seasons.  Moreover,  such  a  treatment, 
without  further  trouble,  would  increase  the  fertility  of  the  soil 
year  by  year,  so  that  instead  of  becoming  exhausted  by  cano 
culture,  it  would  be  fit,  after  a  long  lapse  of  years,  to  grow  any 
other  crops  that  might  be  placed  upon  it,  and  would  undoubtedly 
grow  fine  crops  of  canes  for  many  generations.  This  would  bo 
to  some  extent  a  chemical  process  for  inducing  porosity  and  tho 
elements  of  fertility  in  a  soil,  the  nature  of  which  renders  tlia 
mechanical  action  of  tho  spade  or  tho  plough  so  difficult  and  so 
expensive. 

Such  is  the  treatment  I  shall  certainly  apply  to  my  own  cano 
fields,  when  I  may  be  fortunate  enough  to  possess  any,  and  that 
wliich,  in  the  meantime,  I  have  urged  upon  membei's  of  mj-  family 
who  are  directly  interested  in  this  matter,  and  will  one  day  thank 
me  for  it. 

It  is  fortunate  for  sugar  planters  whose  crops  are  raised  in  the 
heavy  clays,  of  wliieh  I  have  been  speaking,  that  the  roots  of  tho 
cane  extend  to  so  short  a  distance  downwards,  which  fact  enables 
us  to  apply  manures  broad  cast  on  the  surface,  and  tnist  to  the 
rain  to  carry  them  within  reach  of  the  roots,  in  a  comparatively 
ghort  space  of  time.    But  for  tliis  purpose,  of  course,  the  flmnurp 
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must  not  bo  of  a  kind  that  w  ill  remain  upon  the  ground  in  spite 
of  the  rain  ;  nor  again,  must  it  be  so  soluble  and  acid,  that  on 
arriving  at  the  roots,  in  a  soil  deficient  in  lime,  it  will  only  injiu-o 
the  young  plant.  There  is  fortunately  a  happy  medium' in  -which, 
as  old  writers  told  us,  the  truth  exists. 

I  cannot  help  feeling  some  surprise  that  there  should  exist 
writers  who,  in  spite  of  reason  and  renewed  experience,  still 
recommend  superphosphates  and  sulphate  of  ammonia  for  the  cane; 
even  if  they  have  never  trodden  the  soils  of  the  "West  Indies,  they 
might  have  convinced  themselves  at  home  of  the  comparative 
uselessness  of  this  mixture  on  wheat  soils.  "  Manufactured 
manures,"  says  a  writer  iu  the  last  number  of  the  Quarterly  Revieio, 
"are  not  perfect  restoratives,  and  land  treated  with  them  alone 
generally  fails  in  a  few  yeai-s  to  jield  a  heavy  crop."  To  have 
stated  the  whole  tnith,  this  writer  would  have  done  well  to  have 
said,  "  manures  hitherto  manufactured."  To  believe  that  agri- 
cultural chemisti'y  wUl  stop  at  superphosiDhatc  or  phosphoguano 
as  the  ne  plus  ultra  of  this  manufacture,  is  to  have  little  notion  of 
the  resources  of  the  laboratory  and  to  ignore  the  results  of  recent 
efforts;  and  to  value  all  manui-es  by  the  amount  of  acid,  or 
soluble,  phosphate  and  nitrogen  they  contain,  is  to  compress  our 
ideas  into  very  narrow  limits.*  In  this  top-dressing  system,  above 
mentioned,  which  will,  I  am  convinced,  prove  invaluable  in 
Demerara  and  Barbados,  even  in  the  worst  of  seasons,  I  would  by 
no  means  urge  a  continuous  use  of  Urban  eane  manure  alone  for  a 
series  of  years,  but  would  alternate  it,  at  short  inten-als,  with 
moderate  doses  of  Peruvian  guano,  and  of  compost  heap,f  farm- 
yard, or  pen  manure.    There  can  be  little  doubt  that  all  plants, 

•  A  more  complete  system  of  valuation  has  recently  been  set  forth  in  tho 
pages  of  tho  S'lyar  Cane,  by  Mr.  Reynolds,  of  tho  Eoyal  Society  of  Dublin, 
but  it  does  not  differ  materially  from  that  originally  proposed  many  years  ago, 
by  the  late  Jlr.  John  Nesbit,  and  no  figure  is  quoted  for  precipitated  phos- 
phate of  lime,  such  as  that  in  Peruvian  guano  and  Urban  manure. 

T  On  tho  manner  of  constructing  a  compost  heap  near  cane  plantations,  seo 
my  paper  Practical  Observations  on  Cane  Manure,  No.  VI  in  the  Sugar  Cane  for 
November,  1870. 
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like  animals,  require  a  change  of  diet  at  intervals,  and  arc  very 
much  the  better  for  it.  Let  us  not  be  deceived  either  in  the  due 
appreciation  of  the  influence  of  season  when  testing  experimentally 
the  results  of  any  particular  course  of  culture,  soils  wliich  have 
been  purposely  exhausted,  have  been  known  to  yield  considerable 
crops  of  wheat  in  extraordinarily  fine  seasons,  without  the  aid  of 
any  manure,  which  soils  in  ordinary  circumstances  required  high 
manuring  to  yield  a  crop  worthy  of  the  name.  The  height  and 
thickness  of  the  canes  are  in  direct  ratio  to  the  natural  fertility  of 
the  soil  and  the  eflScicncy  of  the  manure  used ;  the  more  they  arc 
exposed  to  the  sun,  the  richer  they  are  in  sugar.  Abundance  of 
rain  reduces  their  yield  far  more  than  a  prolonged  di'aught,  so  that 
of  the  two  evils,  the  latter  is  to  be  preferred.  In  new  ground  it 
is  pradcnt  to  leave  more  space  betweed  the  canes  than  in  soils 
worked  for  some  years,  for  in  the  fomier  case  the  leaf  vegetation  is 
more  active,  and  if  too  closelj'  planted  the  circulation  of  sunlight 
and  air  is  impeded.  Generally  speaking,  canes  in  heavy  clay  should 
be  cut  a  little  later  than  those  in  liglitcr  soils. 

Besides  the  remarkable  experiments  of  Prof.  Polstorff,  alluded 
to  in  my  former  papers,  and  the  testimony  of  Liebig,  Dumas, 
Boussingault,  and  others,  upon  the  efficacy  of  excremential 
matters  when  compared  with  other  kinds  of  manure,  I  should 
allude  also  to  a  series  of  experiments  by  Jaquemart,  published  in 
the  Comptes  rendus  of  the  Academy  of  Sciences  at  Paris,  in  1852  : 
He  compared  the  action  of  pure  salts  of  anunonia  with  that  of  a 
manure  made  from  excreta,  like  the  Urban  cane  manure,  but  con- 
taining only  2  per  cent,  of  ammonia,  a  fine  crop  was  raised  with 
the  latter,  and  it  was  found  that  2  per  cent,  of  ammonia  in  this 
kind  of  manure  was  equal  in  its  effects  to  100  per  cent,  in  the  pure 
ammonia  salts,  such  as  sulphate  and  carbonate  of  ammonia. 

Laboratory  of  Analytical  Chemistry, 
Ptdney,  London,  S.  W. 
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THE    SANDWICH    ISLANDS,    THE    FUTURE  SUGAR 
COUNTRY  OF  THE  UNITED  STATES  IN  THE  PACIFIC. 

The  question  has  frequently  come  up  for  consideration,  both  in 
and  out  of  Congress,  ■whether  ■we  should  not  strive  to  become  as 
much  as  possible,  materially  independent  of  aU  other  common- 
■wealths.  Much  national  pride  attaches  to  the  idea,  and,  ■with  the 
exception  of  certain  metals,  and  coffee,  sugar  and  tea,  wc  are  at  tho 
present  day  materially  independent  of  the  rest  of  the  ■world.  "Wc 
might,  on  an  emergency,  dispense  for  a  couple  of  yeai's,  ■while 
engaged  in  a  ■war,  even  ■with  coffee  and  tea,  but  ■we  could  not  ■well 
do  ■without  the  importation  of  sugar,  tin,  and  spelter. 

Cuba,  the  most  important  country  to  us,  as  the  source  from 
■whence  ■we  dra^w  the  bulk  of  our  sugar  supply,  ■we  may  eventually 
become  the  o^wners  of,  in  somc-what  the  same  manner  as  Louisiana 
and  Florida  ■were  acquired,  by  either  cession  or  purchase.  To 
wage  a  ■war  for  the  acquisition  of  the  Island,  ■would  c'ridently 
not  pay,  siace  the  financial  disturbance  in  our  midst  ■would  endanger 
interests  too  mighty  to  be  tiifled  ■with. 

But  the  continued  dependence  upon  Cuba  for  sugar  may  be  to 
some  extent  circumvented,  cither  by  our  acquu-ing  St.  Domingo, 
and  reinstating  sugar  culture  there,  as  it  stood  under  Spanish  and 
French  sway,  adding  to  it  the  cultivation  of  cofiee  on  an  extensive 
scale,  or  ■we  may  become  the  owners  of  the  Sand^wich  Islands  and 
convert  them  into  a  second  Barbadoes,  covered  ■with  sugar  plan- 
tations. 

The  acquisition  of  St.  Domingo  ■would  have  become  a  positive 
fact  by  this  time,  if  the  plans  of  President  Grant  had  not  been 
for  political  purposes,  assailed  by  Sumner  and  Schm-z  and  rendered 
unpopular  by  nc^wspaper  agitation.  "Wc  shall  consequently  not 
now  consider  this  plan  of  obtaining  a  sugar  and  coffee  colony  at  our 
very  doors,  although  it  be  not  altogether  abandoned. 

As  a  less  unpopular  substitute  for  St.  Domingo,  -we  have  the 
idea  suggested  to  the  nation  of  acquiiing  in  one  ■way  or  another 
tho  Sandwich  Islands,  a  most  convenient  mid-ocean  half-'way 
station  on  the  path  to  China  and  Japan. 
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Tlicir  possession  would  give  us  a  sugar-producing  countiy  of  the 
first-class,  right  off ;  and  should  we  bo  able  to  procure  the  amount 
of  manual  labour  wo  need  for  the  purpose,  not  many  years  would 
pass,  until  from  50,000  hogsheads  of  sugar,  we  should  raise  the 
production  to  four  times  as  much. 

Hawaii,  the  main  island,  occupies  4,500  square  miles  of  the 
7,500  constituting  the  area  of  the  whole  group.  Jamaica  has  an 
area  of  5,500  square  miles. 

In  a  couple  of  years  we  should  produce  as  much  sugar  in  tho 
ten  islands  as  Jamaica  has  done  in  her  palmiest  days,  and  our 
Pacific  States  would  be  altogether  independent  of  Java  and  Manilla 
for  all  time  to  come,  so  far  as  our  main  staple  of  imports  were 
concerned. 

Another  important  considei-ation  would  be  the  opportunity  we 
should  have  of  practically  solving  the  question  of  desirableness 
of  acquiring  islands  confronting  our  coast,  whether  it  be  on  the 
Atlantic  or  Pacific  shore. 

"Were  the  peaceful  possession  of  the  Sandwich  Islands  to  prove 
a  national  boon,  that  of  St.  Domingo  would  be  better  appreciated 
should  we  think  less  unfavourably  of  it  in  the  meantime.  As  it 
is,  the  Polynesian  group,  called  the  Sandwich  Islands,  ships  all 
its  sugar  to  San  Francisco  already,  and  from  the  moment  the  flag 
of  the  Union  waved  over  them,  the  advantage  of  coming  in  duty 
free,  would  render  sugar  culture  so  profitable  there,  that  planters 
would  remove  to  Hawaii  from  all  quarters,  fi'om  tho  United  States, 
from  Java  and  Manilla.  None  of  the  drawbacks  of  night  frosts 
experienced  in  Louisiana,  would  hinder  cane  cultivation  there, 
and  there  would  be  no  countiy  like  Cuba,  as  in  the  case  of 
Louisiana,  to  compete  with  slave  labour,  near  at  hand,  against  the 
free  labour  of  Hawaii,  for  Java  and  Manilla  are  distant  from  tho 
Pacific  States.  That  the  Sandwich  Islands  will  eventually  become 
American,  little  doubt  can  be  entertained.  The  question  has 
arisen  whether  it  shall  be  now,  or  whether  English  influence  shall 
prevail  and  a  mock  throne  be  again  raised  there,  a  laughing-stock 
to  all  nations,  because  deprived  of  all  dignity. — American  Grocer, 
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THE  "  GREENOCK  SUGAR  TRADE  REVIEW." 


The  prospectus  of  this  publication,  recently  circulated,  promised 
that  the  object  aimed  at  would  be  "to  promote  the  extension 
and  prosperity  of  the  sugar  trade,  both  raw  and  refined,  and  to 
endeavour  to  remove  any  obstacles  that  may  be  found  to  stand  in 
the  way  of  the  further  development  of  this  highly  important 
branch  of  commerce."  The  Review  will  have  a  large  field  for 
usefulness,  and  will  find  ample  scope  for  all  the  energy  and  vigour 
with  which  it  may  be  endowed. 

We  hailed  with  considerable  interest  the  advent  of  the  first 
numbcr'on  the  3rd  ult. 

The  colossal  character  of  the  sugar  refining  trade  of  Greenock, 
and  the  rapidity  of  its  extension,  are  therein  set  forth,  and  a 
lurking  fear  is  betrayed  lest  sufllcient  mouths  cannot  be  found 
either  in  the  old  world  or  the  new,  to  dispose  of  the  increasing 
products  of  the  refineries  of  Scotland. 

That  this  fear  is  by  no  means  groundless  is  to  be  inferred  from 
the  following  figures : — 


"This  remarkable  result"  we  read  "has  been  obtained,  not 
only  by  the  exercise  of  great  energy  and  enterprize,  but  in  the 
quiet  and  unoltruiive  manner  which  has  ever  been  distinctive  of 
the  Scottish  character."  Sidney  Smith  denied  to  oxir  northern 
neighbours  the  possession  of  any  sense  of  the  humorous ;  if  that 
gi-eat  wit  be  con-cet,  the  editor  of  the  Review  is  not  a  Scotchman. 
The  700  or  800  lines  of  matter  in  the  first  number,  fumish  many 
examples  of  this  quiet  and  unohirusive  manner.  Thus  we  are 
assured  that  "  no  real  giievance  will  be  treated  with  indifference, 


SuGAB  Refined  in  Geeenock. 


1842-3 
1852 
1862 
1872 


11,543  tons, 
41,664  „ 
106,748  „ 
208,870  „ 
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or  any  inequality  or  abuse  pemitted  quietly  to  remain."  To  show 
that  they  are  as  good  as  their  word,  the  Scottish  refiners  take  in 
hand  the  important  subject  of  the  out  turn  of  floating  cargoes  of 
sugar,  and  draw  up  a  series  of  resolutions  intended  to  keep  the 
vendors  up  to  the  mark,  and  requiring  them  to  make  good  any 
difi'erence  exceeding  sixpence  per  hundredweight,  between  ship- 
ping sample,  and  bulk.  "VVe  do  not  dispute  the  need  of  dealing 
with  the  abuses  that  have  iujm-ed  tlie  fair  trader,  no  less  than  the 
buyer  under  the  old  system,  but  simply  draw  attention  to  the 
"  quiet  and  unobtrusive  manner  "  wliich  is  a  characteristic  of  the 
Scotch.  The  merchant  may  plead  that  some  sugars  deteriorate  on 
the  voyage,  and  it  would  be  hard  to  gainsay  the  fact;  yet  it  is  just 
that  the  buyer  shall  not  bear  the  loss  of  this  deterioration,  but  if 
he  buys  by  sample  the  bulk  must  match  it,  or  the  difference  be 
allowed.  The  retiring  Scotchman  treats  the  subject  in  another 
way,  he  says, — "  There  is  no  necessity,  whatever  may  be  asserted 
to  the  contrary,  for  a  cargo  of  sugar  to  fall  off  during  the  voyage 
so  as  to  become  inferior  on  landing  to  a  fail-  sample  taken  at 
shipping." 

The  rates  of  carriage  of  Scotch  sugars  into  the  Midland  counties 
of  England  are  so  low,  that  English  refiners  are  almost  beaten  off 
from  their  own  ground.  They  will  therefore  appreciate  the 
"quietness"  that  dictates  the  following  sentence  which  heads  a 
leading  article,  "It  is  noticeable  that  Greenock  sugars  labour 
under  serious  and  in  many  cases  unfair  disadvantages  in  the 
matter  of  rates  of  carriage,  and  freight." 

One  further  example  of  the  "  quiet  unobtrusive  manner  "  of  the 
Scotch  may  suffice.  In  an  interesting  ai-ticle  on  the  subject  of  the 
export  of  "crashed,"  it  is  shown  that  in  18G6,  Scotland  did  not 
secure  two  per  cent,  of  the  small  British  export  trade  of  10,000 
tons  of  sugar,  but  it  took  a  larger  share  during  each  succeeding 
year,  until  in  1872,  fifty  per  cent,  of  all  exported  sugar  left  the 
Scotch  ports,  and  as  the  export  trade  has  grown  rapidly  in  the 
seven  years,  the  absolute  amount  exported  by  the  Scotch  refiners 
has  increased  nearly  one  hundred  fold.  In  that  article  appeai-s  tlie 
follo^\-ing  remarkable  passage:   "Our  home  fields  arc  tolerably 
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■well  cultivated,  and  the  fact  that  wo  are  adding  to  our  poorer 
of  production  more  rapidly  than  wo  can  reasonably  expect  the 
consumption  of  the  countiy  to  increase,  leads  us  to  the  conclusion, 
that  for  any  further  material  development  of  our  local  industry, 
we  must  either  look  to  an  export  business,  or  to  our  being  able 
to  drive  our  English  competitors  out  of  the  trade." 

If  this  bo  "quietness"  and  "unobtrusiveness,"  what  may  be 
expected  when  the  refiners  of  Greenock  think  fit  to  adopt  an 
active  and  aggressive  method  of  conducting  their  business  ? 

"We  gladly  welcome  the  Greenock  Sugar  Trade  Review.  It  will 
fill  a  useful  place,  and  will  also  serve  as  an  antidote  to  another 
Review,  the  main  pui-pose  of  which  appears  to  be,  to  attack  the 
refiners  of  Great  Britain,  and  to  write  down  the  value  of  their 
productions.    Contrast  tlie  following  : — 

Qreenoch  Jleview,  Feb.  3,  1873.         Froduce  Markets  Eevktv,  Fob.  8,  1873. 

"  The  opinion  is  general  hero,  "  Everything  points  to  cheaper 

that  so  far  as  crushed  is  concerned,  instead  of  to  dearer  sugar,  and  to 

prices  arc  not  likely  to  be  lower  for  Buggest  great  caution  in  buying 

some  time  to  como."  pieces,"  &c. 

If  the  object  of  the  sugar  refiners  of  Scotland  bo  to  make 
crushed  sugar,  their  policy  should  be  to  increase  the  number  and 
capacity  of  the  refineries,  as  in  fact  they  have  already  done.  If, 
however,  they  should  have  a  different  object  in  view,  namely, 
that  of  making  money,  they  would  do  well  to  limit  their  pro- 
duction, and  remember  that  the  pleasing  process  of  driving  their 
English  competitors  out  of  the  market,  may  be  accompanied  by 
the  inconvenience  of  destroying  their  own  trade  in  the  struggle  for 
existence.  They  may  take  a  lesson  from  the  colliers,  as  to  the 
effect  which  a  limited  supply  produces  upon  prices. 

The  Greenock  Sugar  Trade  Review  will  be  a  welcome  addition  to 
the  scatit  literature  of  the  sugar  trade,  and  we  doubt  not  that 
merchants,  brokers,  and  grocers  will  be  sure  to  make  good  use 
of  it. 
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SUGAR  CULTURE  AND  POLYNESIAN  LABOUR  IN 
QUEENSLAND. 


The  atrocities  that  have  been  perpetrated  in  connexion  with  the 
immigration  of  Polj-ncsians  into  Queensland,  have  roused  the 
attention,  not  only  of  the  colonists,  but  of  the  Imperial  Legislature, 
wliicli  has  passed  an  Act  for  controlling  this  traffic.  On  the  10th 
ult.,  the  attention  of  the  House  of  Lords  was  again  dii'ected  to  the 
Polynesian  expedition,  by  the  Earl  of  Belmore. 

The  history  and  origin  of  the  employment  of  the  islanders  in 
Queensland,  and  the  degree  of  dependence  of  sugar  culture  in  that 
colony  upon  imported  Polynesian  labour,  is  ably  treated  in  a  written 
communication  from  a  gentleman  of  experience  in  the  colony. 
The  following  is  mainly  extracted  from  this  document : — 

The  lessees  of  the  waste  lands  of  the  colony,  it  would  appear, 
were  the  first  to  desire  the  employment  of  coloured  labour  in 
Queensland.    The  system  on  which  waste  lands  are  leased  is  an 
injurious  monopoly.    The  lessees  have  been  opposed  to  free, 
abundant  European  immigration,  for  the  more  people  from  Europe 
came,  the  less  secure  would  the  tenure  of  the  land  leases  be.  On 
the  other  hand,  they  approved  of  convict  immigration,  as  colonists 
of  this  class  necessarily  constituted  a  servile  community,  who 
would  not  be  likely  to  compote  with  them  in  the  occupation  of 
land.  Thus,  the  squatters  regretted  exceedingly  the  discontinuance 
of  transportation  to  Australia.    The  experiment  of  Coolie  labour 
was  tried,  but  without  the  smallest  success.    Tlie  Indian  Coolies 
were  of  no  use,  from  their  indolent  character ;  the  Chinese  Coolies 
coiild  not  be  employed  continuously,  and  went  each  one  in  his  own 
way  independently,  in  a  very  short  time,  and  then  they  insisted 
upon  first-class  wages,  whereas  the  squatters  from  the  habit  of 
employing  convicts  have  always  been  inclined  to  parsimony  in  the 
matter  of  wages.    Meanwhile  European  immigrants  continued  to 
arrive,  though  slowly,  and  tliey  persistently  demanded  hind.  They 
did  not  desire  that  the  squatters  slioull  be  wholly  dispossesse  l  of 
their  leases.    They  said  that  it  was  unreasonable  that  one  man 
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Bhould  have  a  piece  of  land  as  great  as  Lancashire,  and  not  make 
any  use  of  half  of  it,  and  that  another  man  should  he  pleading  in 
vain  for  a  piece  of  40  or  100  acres  of  it  for  cultivation.  "Whilst 
this  controversy  was  proceeding,  the  war  in  America  hroko  out, 
and  cotton  rose  to  a  high  price.  Cotton  had  been  grown  as  a 
garden  plant  in  Queensland  for  years,  now  the  time  had  come  it 
was  thought  to  try  its  cultivation  on  a  larger  scale.  An  entei-pris- 
ing  Sydney  merchant  obtained  a  free  grant  of  1,280  acres,  and 
Bent  for  Polynesians  to  cultivate  them.  The  experiment  did  not 
ultimately  prove  successful,  and  this  very  plantation  has  been 
abandoned  to  the  opossums  and  bandicoots  for  the  last  five  or  six 
years.  Had  European  labour  been  employed,  whether  the  cotton 
scheme  had  answered  or  not,  the  probability  is  that  the  land  would 
have  remained  in  cultivation,  for  the  Europeans  would  have  built 
houses  and  settled  there. 

Polynesians  have  continued  to  be  imported  in  greater  or  fewer 
numbers  ;  let  us  then  see  how  far  this  class  of  labour  has  proved 
profitable  up  to  the  present  time.  "With  September,  1872,  a  severe 
winter  ended,  and  spring  was  only  just  shewing.  In  July,  there 
were  continual  frosts ;  not  such  frosts  as  are  common  in  England, 
but  ice  thicker  than  a  penny  piece  ■v^cro  water  had  been  out  of 
doors  in  buckets.  The  effect  of  this  frost  upon  the  grass  is  to  turn 
it  to  a  duU  brown.  Cotton  stands  such  frost  pretty  well.  Sugar 
is  much  more  sensitive.  All  around  Brisbane  the  sugar  canes  have 
Buffered;  in  the  low-lying  places,  all  but  killed.  Last  year,  a 
Bugar  farmer,  living  30  miles  from  Brisbane,  calculated  upon  80 
acres  of  cane  to  grind :  the  frost  reduced  Ms  quantity  to  less  than 
half.  This  year  he  ground  frosted  canes,  got  to  work  early,  and 
though  the  returns  are  small,  yet  he  is  better  satisfied  than  he 
expected.  His  work  has  always  been  done  mainly  by  Europeans, 
he  was  obliged  to  take  over  some  six  Polynesians  when  he  bought 
the  place.  Near  to  him  was  another  sugar  plantation,  upon  which 
Polynesian  labour  has  had  more  than  a  fair  trial.  The  pecuniary 
results  have  been  yearly  worse,  and  at  the  present  time  the  estate 
is  abandoned.  Owners  of  plantations  and  sugar  companies,  who 
had  hoped  for  brilliant  results  fVom  Polynesian  labourers,  are  novt 
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finding  that  their  hopes  arc  not  likely  to  be  realized,  but  it  would 
be  unfair  to  attribute  want  of  success  to  this  clement  alone. 

It  would. seem,  however,  that  to  another  class  of  colonists,  tlic 
■want  of  success  achieved  by  the  large  capitalist  when  employing 
Polynesian  labour,  is  not  unwelcome.  They,  siiy  that  were  it 
otherwise,  they  see  no  prospect  for  the  man  of  .small  means  who 
knows  how  to  till  land  himself,  can  employ  little  hired  labour,  and 
who  has  nothing  to  learn  of  practical  work  from  his  hired  labour- 
ers, and  also  knows  no  way  of  makmg  money  but  by  hard  work 
and  saving.  There  are  many  such  round  Brisbane  gi-OAving  sugar, 
and  greatly  satisfied  with  the  results  of  their  industry.  These  are 
they  (says  our  correspondent)  who  alone  can  grow  sugar  profitably, 
and  each  year  sees  their  numbers  increase.  They  have  from  the 
fii'st  disti-usted  the  wisdom  of  employing  coloured  labour,  and  not 
having  the  money  to  give,  (£10  or  £12  a  head  for  Polynesians  of 
whose  value  as  labourers,  they  could  not  but  be  suspicious)  have  made 
do  without,  and  they  have  prospered  without.  The  experience  of 
the  small  farmers,  with  their  ten,  fifteen,  or  twenty  acres  of  cane, 
clcai'ly  proves  the  untruthfulness  of  the  allegations  against  the 
climate  as  being  too  hot  for  Europeans  to  do  fair  work.  Before 
cotton  or  sugar  were  thought  of,  this  class  of  farmers  gi-ew  English 
potatoes,  maize,  and  other  things.  The  cultivation  of  maize  is 
fully  as  arduous  as  that  of  sugar,  yet  no  complaints  were  ever 
heard  from  them  of  the  heat.  Looking  at  the  subject  in  every 
way,  the  demand  for  Polynesians  or  coloured  labour  was  always 
confined  to,  and  is  at  present  limited  to,  the  liandful  of  people  who 
want  to  live  by  the  labours  of  others  rather  than  their  own,  and  is 
not  sympathized  with  by  nineteen  out  of  twenty  practical  real 
fanners. 

At  the  commencement,  the  Polynesian  traffic  was  expected  to 
prove  very  profitable  ;  experience  has  found  it  to  be  the  reverse  ; 
and  it  is  asserted  that  all  who  have  tried,  have  lost  by  coloured 
labour,  and  will  probably  cease  to  make  further  essays,  and,  indeed, 
would  desist,  even  if  Polynesians  could  be  imported  with  as  much 
impunity  as  was  tlie  case  before  the  passage  of  the  Pacific 
Islanders'  Bill. 
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Tlic  main  argument  against  coloured  labour  in  Queensland  lias 
never  been  shaken.  It  is  tliat  Queensland  was  not  established 
with  a  view  to  such  labour,  and  that  the  introduction  of  it  is  in 
absolute,  direct  and  irrcconcileablo  variance  with  the  social  con- 
dition of  its  colonists,  with  the  political  institutions  which  exist  in 
active  working,  and  with  the  genius  and  spirit  of  the  colony. 
Such  a  state  of  society  as  is  found  in  British  Guiana  or  in  the 
Mauritius,  is  simply  impossible  in  Queensland.  The  colony 
recognises  perfect  equality  of  everybody  before  the  law,  and  would 
resent  the  enactment  of  special  laws  to  meet  the  requirements  of 
coloured  labourers.  When  the  Polynesian  Labourers'  Act  was  in 
committee  in  the  Colonial  Legislature,  a  clause  was  struck  out  whicli 
visited  with  penalties  any  person  or  persons  "harbouring" 
Polynesians  who  absent  themselves  from  the  service  of  their 
owners.  The  clause  was  in  the  first  draft,  and  its  retention  was 
advocated  by  the  would-be  employers  of  Polynesians,  but  the 
House  dare  not  but  excise  it. 

There  has  been  some  talk  of  employers  arranging  for  being 
supplied  with  Coolies  from  the  Mauritixis.  If  it  be  true  that 
Coolies  are  attended  with  cash  expenses  from  the  beginning,  and 
straight  on  to  the  end,  the  sugar  growers  will  soon  be  sick  of  them. 
And  then  it  will  be  with  them  as  with  Polynesians,  they  can 
always  run  away  and  nobody  will  blame  them  or  help  their  masters 
to  fetch  them  back.  The  police  will  not  bother  about  them,  and 
public  opinion  wUl  be  strongly  and  unchangeably  against  the 
masters,  so  that  the  hope  of  cheap  reliable  labour  from  Coolies 
will  be  disappointed. 

Thotigh  an  honest  desire  on  the  part  of  the  liigher  Government 
officials  in  Queensland  to  put  down  this  form  of  slavery  may 
scarcely  be  expected,  the  time  is  approaching  when  the  continuance 
of  the  system  even  in  a  modified  form  will  be  impossible.  The 
colony  is  becoming  so  honey  combed  with  mines  and  miners  that 
the  difficulties  in  the  way  of  establishing  coloured  labour  may  be 
said  to  increase  daily.  The  dispersion  of  the  diggers  and  miners 
everywhere  tends  to  prevent  the  formation  of  little  colonies  of 
employers  of  coloured  labour,  so  that  Queensland  -will  ultimately 
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clear  herself,  and  stand  cleared  before  the  British  public  from  the 
stain.  And  if  true  nncxaggerated  accounts  of  the  climate,  the  soil, 
and  the  possible  productions,  were  placed  before  the  public,  it 
•would  be  seen  that  it  would  be  a  British  calamity  to  allow  such 
a  noble  colony  to  be  closed  against  our  fellow  countiymcn. 


MEETING  OF  SUGAR  REFINEES  OF  NEW  YORK. 

Some  time  since  the  sugar  refiners  of  this  city  and  its  immediate 
vicinity  formed  themselves  into  a  "Sugar  Refiners'  Association," 
for  the  purpose  of  forwarding  the  interests  of  their  branch  of 
trade.  About  thirty  members  now  belong  to  it,  representing  an 
aggregate  of  12,000,000  or  15,000,000  dols.  A  meeting  was  held 
on  Tuesday,  at  the  rooms  of  the  Importers'  and  Grocers'  Board  of 
Trade.  The  Committee  on  Trade  Statistics  reported  that  the 
depressed  condition  of  the  business  proceeded  from  a  surplus 
production.  The  Committee  asked  for  a  recommittal  of  the  subject. 
From  what  occurred,  it  was  admitted  that  the  present  capacity  of 
the  refiners  enabled  them  in  ten  months  to  manufacture  all  the 
material  that  was  consumed  in  twelve.  The  remedy  is  to  be 
considered  at  the  next  meeting. — American  Grocer. 


PURCHASE  OF  CANES  BY  WEIGHT. 


We  are  new  to  our  business  as  growers  of  cane  and  makers  of 
sroAE.  Every  year  adds  considerably  to  our  experience,  and  we 
do  well  to  treasure  up  and  apply  the  facts  added  to  the  store. 
There  is  so  much  importance  in  the  observations  of  Dr.  Neild,  a 
practical  sugar-grower  at  Port  Macquaric,  that  we  give  them  as 
much  prominence  as  possible.  It  tends  to  the  growth  of  the  best 
Borts  of  cane  and  cutting  the  same  under  the  most  profitable 
condition.  If  his  suggestions  are  carried  out,  it  will  not  lead  to 
the  growers  getting  more,  but  to  the  couutiy  getting  more. 

"  Some  time  back  you  favoured  mc  by  inserting  a  few  lines  in 
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■whicli  the  relation  between  the  -worth  of  cane  and  the  principle  of 
estimating  it  commercially  were  glanced  at  in  general  terms. 
Through  the  same  medium — your  widely  circulated  columns — allow 
me  to  call  the  attention  of  growers  and  intending  purchasers  of  cane 
to  a  more  particular  examination  of  this  most  important  point,  by 
subjoining  a  few  calculations  which  go  far,  in  my  opinion,  to 
explain  the  disappointing  results  to  some  mill-owners  of  buying 
and  manufacturing  at  one  stated  price  per  ton.  I  do  not  hesitate 
to  add,  that  unless  the  simple  common  sense  rule  of  paying  for  an 
article  what  it  is  worth,  and  not  a  merely  theoretical  or  fancy 
price,  be  applied  to  sugar  cane,  but  little  satisfaction  and  less 
profit  can  be  had  in  dealing  with  it  and  for  it.  The  price  of  ten 
shillings  per  ton  for  all  sorts  and  qualities  of  cane  indiscriminately, 
is  not  less  absurd,  than  disastrous  to  those  who  give  it ;  and  it  is, 
moreover,  a  direct  premium  on  bad  farming  and  neglect. 

"  But  to  pass  from  assertion  to  demonstration,  lot  us  work  out 
the  question,  and  see  how  it  operates  in  (say)  40  tons  of  sugar. 

' '  First,  let  us  note  the  per  centage  of  sugar  at  four  difierent 
densities,  Beaume,  viz.,  at 


7°  ,   -124,  or  12  per  cent. 

8°    -144,  „  14  „ 

9°   -163,  „  16  „ 

10°    -182,  „  18  „ 


"  Surely  these  figures  are  significant  enough. 
"  But  let  us  go  to  the  actual  purchase  of  the  cane  and  its  convey- 
ance to  the  mil],  and  the  cost  of  fuel  for  its  conversion  into  sugar ; 
the  cost  of  labour  for  the  processes  in  the  manufactory  I  do  not 
touch  upon,  and  it  would  not,  if  discussed,  at  all  weaken  my 
argument. 

"  I  assume,  then,  that  at 

10°  Beaum^,  12   tons  of  cane  give  one  ton  sugar 
9°       „       13J  „  ditto. 

8°       „       15  „  ditto. 

7°       „       17  „  ditto. 

But  instead  of  working  out  our  problem  at  10s.  per  ton,  let 
Us  take  as  oiu*  unit  the  rate  of  Is.  per  degree.    This  may  be 
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deemed  a  largo  concession  to  tlic  mill-owner  ;  but  it  docs  not  save 
him  from  serious  loss  and  disadvantage.  I  have  calculated  the 
cost  of  the  cane,  at  Is.  per  degree,  and  charged  for  cutting, 
punting,  loading,  and  unloading,  at  one  ujiiform  rate  per  ton,  and 
fuel  in  proportion  to  the  number  of  tons  of  cane  to  the  ton  of 
sugar.  And  this  is  the  outcome  ;  the  prices  for  each  stage  need 
not  be  specified. 

Sugar,  so  far  as  cutting,  punts,  and  loading,  and  fuel  are 
concerned : — 

From  cane  at  10°  Bcaume  costs  £12    4s.  4d.  per  ton. 
Ditto      „       9°  „  12  16s.  8d.  „ 

Ditto    „     8°        „        13  i7b.  ea.  „ 

Ditto      „       7°  „  14  14s.  Od.  „ 

In  other  words,  40  tons  of  sugar  made  from  cane  at  10° 
Beaume  costs,  £100  less  than  40  tons  made  from  cane  at  7°  Beaume, 
the  cane  in  each  case  being  paid  for  at  the  same  rate  of  Is.  per 
ton  per  degree.  Surely  the  advocates  for  buying  '  green  stuff '  at 
10s.  per  ton  will  pause  in  the  face  of  these  facts." — Sydney  Mail. 


"WEST  INDIA  &  PANAMA  TELEGEAPHIC  COMPANY. 


A  movement,  initiated  by  the  leading  shareholders,  is  on  foot, 
to  complete  the  lines  of  the  West  India  and  Panama  Telegraph 
Company,  which,  owing  to  the  litigation  with  the  contractors, 
have  not  yet  been  carried  to  the  mainland.  The  Company  has  a 
good  business  between  the  "West  India  Islands,  but  feel  the  want 
of  communication  with  the  mainland.  It  is  suggested  that  a 
meeting  should  be  called  at  once,  to  devise  some  plan,  either  in 
concert  with  or  independently  of  the  present  directors.  The 
Company  is  entitled  to  important  subsidies,  which  would  at  once 
yield  a  revenue,  and  negotiations  are  ponding  with  the  Atlantic 
Companies  which  will  lead  to  working  arrangements  with  the 
West  India  Company,  on  the  completion  of  it«  system. 
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ON  THE  INPLUENCE  OF  FORESTS  ON  RAINFALL. 
By  Alfred  Fbyee. 
(Continued  from  page  89.) 

Some  quotations  have  already  been  given  from  the  •nritings  of 
M.  Becquerel;  the  following  are  translated  extracts  from  his  book 
"  On  Climates,  and  tlic  influence  which  they  exert  upon  wooded 
land  and  on  bare  land"  : — 

"It  has  long  'been  observed  that  the  clearing  or  cutting  down  of  the 
woods  dries  up  or  diminishes  the  sources  [of  water],  and  also  exercises  in  a 
more  or  less  marked  degree,  an  influence  on  the  quantity  of  fresh  water 
which  flows  through  a  country. 

"  De  Smmure  has  already  noted  the  diminution  of  the  water  in  the  lakes 
of  Switzerland,  which  followed  the  clearing  of  the  forests,  chiefly  in  the 
lakes  of  Morat,  of  Neuchatel,  and  of  Bienno. 

"  Ohoseul-Gouffier  has  not  been  able  to  retrace  the  river  Scamander,  which 
was  still  navigable  in  the  time  of  Pliny ;  its  bed  is  now  entirely  dry ;  but 
the  cedars  which  covered  Mount  Ida,  whore  was  its  source,  no  longer  exist. 

"  3L  BoussaigauU,  during  his  residence  in  BoUvia,  studied  this  question ; 
he  took  for  the  base  of  his  observations,  the  lakes  which  wore  situated  on  the 
plains  or  on  the  various  steppes  of  the  mountains,  which  might  bo  considered 
as  natural  gauges,  intended  as  means  to  estimate  on  a  large  scale  the  varia- 
tions resulting  from  the  quantity  of  water  which  falls  upon  a  country." 

After  recounting  various  examples  of  the  denudation  of  forest 
being  followed  by  a  diminution  of  rain,  or  a  loweiing  in  the  water 
level  of  lakes  in  the  neighbourhood,  he  concludes  that  the 
destruction  of  forest  is  the  true  cause  of  such  diminution  of  rain, 
and  strengthens  his  position  by  the  assertion  that — 

"  Other  lakes,  such  as  that  of  Tota,  not  far  from  Fugueno,  situated  in 
localities  where  there  had  been  no  forest  clearing,  had  not  shown  any  falling 
ofif  in  their  waters. 

"  It  may  be  easily  conceived  that  a  soil  covered  with  trees  is  less  favour- 
able to  evaporation  tlian  land  which  has  been  cleared.  MTio  has  not,  in  fact, 
remarked  in  travelling  a  road  which  traversed  alternately  a  cleared  and  a 
wooded  country  after  a  period  of  rain,  that  the  wooded  part  is  still  covered 
with  mud  whilst  the  other  is  quite  dry. 
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"  But  must  this  diminution  of  running  water,  in  conscquonco  of  disforest- 
ing, 1)0  attributed  to  a  less  quantity  of  rain,  to  a  gi-eater  evaporation,  or  to  a 
new  distribution  or  division  of  the  rain  water  ? 

"  M.  IScrghans  has  urged  that  the  volume  of  the  waters  of  the  Oder  and 
the  Elbe  decreased  from  1778  to  183.5  for  the  first  of  these  rivers,  and  since 
1828  te  1836  for  the  second.  This  diminution  is  so  palpable,  that  if  it 
always  follows  the  same  law  it  will  become  needful  to  change  the  form  of 
the  boats ;  some  statistical  researches  have  proved  that  these  facta  cannot 
bo  attributed  to  the  clearing  of  the  forests  on  the  moimtains. 

"  The  explanation  has  been  sought  in  the  enquiry,  whether  the  quantity  of 
rain  fallen  in  Europe  has  not  diminished,  but  without  any  further  satisfac- 
tion. In  fact,  since  1689,  the  rainfall  in  Paris  has  been  observed,  and  a 
slight  increase  rather  than  a  diminution  has  been  observed.  Cdsaria  haa 
certified  a  similar  increase  in  the  city  of  Slilan  since  1763  up  to  this  period. 
It  is  the  same  at  Rochelle  and  in  the  valley  of  the  Rhone. 

"  The  hypothesis  of  the  diminution  in  the  rainfall  being  rejected,  it  has 
been  supposed  that  perhaps  the  number  of  days  of  rain  might  have  changed, 
founding  it  on  the  generally  admitted  fact,  that  great  rains  supply  more 
water  to  the  rivers  than  the  same  quantity  of  water  falling  in  many  days 
separated  by  intervals  of  dryness. 

"But  the  discussion  of  these  observations  has  not  further  cleared  tliis 
question ;  it  has  been  needful  to  consider  the  change  in  climates  which  has 
been  brought  about  by  culture. 

"  In  considering  as  a  whole  the  observations  previously  reported,  we  are 
led  to  the  following  conclusions : — 

"  Ist.  Great  clearances  [of  forest]  diminiiib  the  quantity  of  water  which 
circulates  in  a  country. 

"  2nd.  We  cannot  yet  decide  whether  this  diminution  should  be  attributed 
to  a  smaller  annual  rainfall,  or  to  a  greater  evaporation  of  the  rain  water, 
to  the  two  efi'ects  combined,  or  to  a  new  division  or  distribution  of  the  fallen 
rain.  At  the  same  time,  we  will  remark,  according  to  M.  Bomaingault,  the 
observations  made  in  the  equinoxial  regions  favour  the  hypothesis  that  great 
clearance  of  forests  diminish  the  annual  rainfall. 

"  3rd.  In  those  countries  which  have  not  hithei-to  experienced  any  change 
in  culture,  the  amoimt  of  water  does  not  seem  to  have  changed. 

"  4th.  Forests  preserving  the  running  waters  regulate  their  flow. 

"  6th.  Culture  established  in  dry  and  bate  countries  diverts  part  of  the 
running  waters. 

"  6th.  Springs  may  disappear  in  consequence  of  the  local  clearances  [of 
forests  or  woods],  without  our  being  able  to  conclude  that  the  annual  rain- 
fall had  diminished." 


Mar.  1,  1873. 


THE  SUGAR  CANE; 


141 


At  the  last  meeting  of  the  British  Association,  M.  Lemaine  read 
a  paper,  -n-herein  he  considered  the  influence  of  forest  upon  tho 
amount  of  rainfall  in  the  valley  of  the  Seine  as  doubtful.  That 
there  the  substitution  of  grass  or  other  pcnnancnt  cultivation  for 
forest  did  not  affect  the  water  courses. 

"  Forests  however  prevent  tho  earth  heing  carried  away ;  it  follows  that, 
in  mountainous  countries,  they  retard  the  flow  of  torrent  waters.  In  fact, 
in  tho  Hautes  Alpes,  the  presence  of  forests  prevents  the  formation  of 
torrents  ;  the  replanting  of  woods  extinguislics  torrents  already  existing  ; 
but  in  most  cases  turfing  alone  is  sufficient  to  produce  the  same  effect.  These 
conclusions  must  he  carefully  limited  to  the  countries  in  which  they  have 
been  obtained,  lilr.  Brown  said  there  were  indications  that  a  great  portion 
of  South  Africa  had  been  under  water,  but  at  what  period  had  not  been 
ascertained.  The  trees  varied  in  magnitude  in  difl'erent  quarters,  and  yet 
were  of  the  same  magnitude  in  each  locality.  The  desiccation  of  the  country 
has  been  going  on  since  the  draining  off  of  tho  waters,  owing  to  evaporation. 
The  destruction  of  herbage  and  grass  by  flro,  the  use  of  the  axe  by  native 
and  colonist,  and  the  formation  of  shcepwalks,  facilitated  the  process  of 
evaporation.  Mr.  Blore  sunk  two  cylindi-ical  jars  of  the  same  size,  in  tho 
ground  to  tho  depth  of  4in.,  leaving  them  projecting  lin.  above  the  surface. 
One  was  placed  where  it  was  practically  protected ;  the  other  was  sunk  in  a 
newly  cleared  plot.  Into  each  jar  was  jnit  20ozs.  of  water  on  January  31st. 
On  February  5th  the  water  remaining  in  each  was  carefully  measured,  and 
it  was  found  that  the  evaporation  from  the  jar  in  the  open  ground  had  been 
more  than  double  that  from  the  other  jar,  which  was  partially  protected, 
though  not  covered  by  bush. 

"  The  circumstance  of  the  removal  of  forest  in  the  centre  of  France, 
not  being  followed  by  diminished  water  supply,  may  possibly  be  due 
to  the  class  of  wood  of  which  the  forests  were  composed,  for  '  it  is  now 
pretty  well  known,'  the  Athenaum  states,  '  that  woods  and  forests  of  leafy 
trees  promote  rainfall,  and  nourish  the  flow  of  springs  and  rivers, 
but  it  is  not  so  well  known  that  trees  of  the  kind  described  by  tho 
Germans  as  KadMoh — needlo-wood — produce  the  contrary  effect.  That 
Buch  is  the  fact,  however,  appears  from  a  statement  wliich  will  bo  read  with 
interest  by  owners  of  waste  lands.  Tho  forest  of  St.  Anmnd,  situated  in 
the  north  of  the  district  of  Valenciennes,  comprising  1,800  acres  of  silicious 
sand  mixed  with  a  small  quantity  of  clay,  was  fonncrly  covered  with  scrub, 
and  stunted  clumps  of  oak  and  birch,  and  being  in  places  very  damp,  was 
much  haunted  by  snij'os.  In  1843,  this  unproductive  growtli  was  cleared  off, 
and  Scotch  firs  (I'iims  syhrstrisj  were  planted.  These  throve  well,  and  are 
now  tall  handsome  trees  adorning  the  waste.    But  dming  their  growth  it 
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was  oljeorved  that  tlio  damp  places  tecamo  diy ;  the  snipes  abandoned  the 
locality ;  then  two  or  throe  springs  and  a  small  stream  that  once  flowed 
through  the  covert  dwindled  away,  and  at  last  entirely  disappeared.  Here 
was  a  surprise !  The  forcstal  functionaries  set  to  work  to  discover,  if 
possihlo,  the  explanation.  They  dug  trenches  six  feet  deep  on  the  site  of 
the  springs,  and  made  horings  to  greater  depths.  The  trenches  disclosed  no 
appearance  of  watei-,  but  showed  that  the  roots  of  the  firs,  as  also  those  of 
the  former  oaks  and  birches,  had  penetrated  six  feet,  or  more,  into  soil.  By 
the  borings  two  underlying  beds  of  water,  one  of  considerable  volume,  were 
discovered  ;  and  the  natural  inference  was  that  they  had  formerly  stood  at  a 
higher  level,  and  thereby  maintained  the  sin-ings  ;  but  in  what  way  their 
level  had  been  lowered  by  the  growth  of  the  firs  was  a  question  which  could 
not  then  bo  answered,  nor  has  a  satisfactory  answer  yet  been  arrived  at.  The 
fact,  however,  remains,  that  trees  included  among  the  Pinm  tribe  e,\ert  a 
desiccating  influence  on  the  soil ;  and  in  the  discussion  occasioned  by  what 
has  taken  place  in  the  forest  at  St,  Amand,  it  has  been  mentioned  that 
many  of  the  lagoons  on  the  south-west  coast  of  France  have  been  dried  up 
and  converted  into  woods  by  planting  the  maritime  pine  along  their 
margins,  and  advancing  the  planting  aa  the  waters  receded.' 

(To  be  oontinued.J 


CENTRAL  FACTORIES.— MARTINiaUE. 


The  following  returns  of  some  of  the  TJsincs  in  Martinique,  for 
the  year  1872,  is  taken  from  the  fFest  Indian. 


Kosults 

Usine. 

Capital. 

Tierces 

obtained 

of  Sugar. 

per  cent. 

£34,000 

2100 

7-92 

56,000 

2700 

7-15 

30,000 

1900 

8-05 

48,000 

2500 

7'03 

48,000 

2900 

7'67 

In  tlie  first  Usine,  (iliuino)  tlic  planter  was  allowed  6  per  cent, 
and  the  dividend  was  21  per  cent. ;  on  the  next  three,  Robert, 
Simon,  and  Petit  Bourg,  the  planter  was  allowed  5J  per  cent,  of 
sugar  on  the  cane,  and  the  dividend  was  20  per  cent ;  in  the  last, 
Fningois,  the  planter  was  allowed  5  per  cent.,  and  the  dividend 
amounted  to  34  per  cent.,  attributable  to  the  larger  quantity  of 
sugar  made,  and  the  smaller  per  centage  allowed  tlic  planter. 
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THE  YIELD  OF  THE  NEW  DUTIES  IN  ERANCE. 
From  the  Revue  Folitique  et  Litteraire. 

Duty  oir  Sugae. 
During  the  past  forty  years  the  sugar  question  has  been  often 
before  the  Assembly  ;  there  arc  few  subjects  which  liavc  been 
discussed  80  frequently,  and  every  time  it  has  had  this  privilege, 
it  has  occasioned  passionate  debates,  almost  to  the  same  degree  as 
the  hottest  political  questions.  Tims  it  happened  on  a  recent 
occasion  upon  a  simple  question  of  procedure,  when  the  day  for 
the  discussion  of  the  so-called  "law  of  correlation"  should  bo 
fixed,  which  will  modify  the  collection  of  home  duties;  at  one  and 
the  same  time,  four  orators  mounted  the  tribune,  and  it  was  with 
great  difficulty  after  an  exchange  of  reciprocal  accusations,  that  it 
was  at  last  possible  to  vote  for  the  day  of  debate  to  be  appointed.  ■ 

The  Deficiencies  and  theie  Causes. 

Tho  intensity  of  passion  which  is  raised  in  every  discussion  on 
the  duty  of  sugars,  arises  from  the  great  number  of  artificial 
interests  which  the  duty  has  created,  in  introducing  perturbations 
of  all  sorts  in  the  economical  natural  results.  At  the  present  timo 
there  is  a  new  cause  of  emotion  added  ;  it  is  the  discovery  of  an 
immense  deficiency  in  the  return  of  duties  in  1872.  The  receipts 
have  not  even  reached  two-thirds  of  their  estimated  yield,  as  it 
will  be  seen  by  tho  following  table  : — 

Duty  cpox  Scgaes  ix  1872. 

Estimate  of  tho  Budget.  Actual  Receipts.  Dcficiencv. 

£  £  £  " 

Colonial  sugar  . .  1,851,800    ..    1,243,880    ..  607,920 

Foreign     „     ..     980,880    ..       631,360    ..  355,520 

Beetroot  „     ..  4,003,600    ..    2,345,760    ..  1,657,840 

Totals.  .£6,842,280        £4,221,000*  £2,621,280 
An  error  of  two  millions  six  Imndred  thousand  pounds  sterling  !  It 


*  Under  this  figure  there  remains  £100,720  to  be  recovered  in  1873. 
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is  by  far  the  largest  miscalculation,  in  the  Budget,  not  only  in  its 
absolute  amount,  but  also  its  relative  amount,  for  it  represents 
much  more  than  a  third  part  of  the  expected  yield. 

The  article  subject  to  duty  which  next  follows  in  this  erroneous 
series,  is  that  of  beverages  (spii-its  of  wine,  wines,  beer,  cider, 
perry,  «&c.),  which  only  represents  a  total  deficiency  of  £1,600,000 
upon  an  estimate  of  £13,200,000,  that  is  to  say,  of  less  than 
one-eighth.  Tobacco  has  furnished  £10,732,660,  instead  of 
£11,490,400,  and  showing  a  deficiency  of  £758,240,  or  one- 
fifteenth;  the  custom-house  duties,  amounting  to  £3,926,000 
instead  of  £5,338,800,  sho\ving  a  deficiency  of  £1,412,800,  or  a 
little  more  than  one-fourth.  These  are  the  most  important  losses. 
There  are  still  some  to  be  mentioned, — important  not  on  account  of 
their  absolute  value,  but  for  their  considerable  relative  proportion, 
— such  as  the  deficiency  of  one-half  on  the  duty  on  matches 
(£240,880  instead  of  £600,000),  on  chicory  (£100,440  instead  of 
£200,000),  also  of  one-third  on  the  sale  of  gunpowder  (£373,680 
instead  of  £633,240),  and  on  the  monetaiy  postal  revenue,  £71,960 
instead  of  £125,320;  lastly,  the  reduction  of  £222,440  on  the 
amount  of  the  taxes  on  letters  and  newspapers,  much  to  bo 
regretted,  although  it  represents  only  one-twentieth  of  this  kind 
of  income  (£4,271,720). 

Some  of  these  miscalculations  were  not  unexpected.  Some  have 
found  their  natural  explanation,  and  some  are  already  recovered. 
No  one  could  expect  from  the  custom-house  dues  the  amount 
indicated  by  the  budget,  since  the  taxes  on  imported  raw  materials — 
admitting  that  they  eventually  become  productive— are  for  the 
most  part  not  as  yet  received.  As  far  as  the  dues  on  matches  and 
chicory  are  concenied,  it  was  well  known  that  their  collection  was 
not  strictly  enforced  ;  the  Ministry  have  at  last  decided  to  demand 
the  monopoly  of  matches,  and  the  adjudication  of  this  monopoly  to 
a  co-interested  administration,  has  secured  to  the  State  a  revenue 
not  only  equal,  but  superior  to  the  budget  estimate.  In  the 
d(ficieucy  of  £1,600,000  on  beverages,  £720,000  are  applicable  to 
Paris  (£160,000  on  alcohol,  and  £500,000  on  wine  and  beer); 
this  is  the  necessary  consequence  of  the  falling  off  in  the  working 
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population,  who  formerly  were  attracted  hither  to  engage  in  the 
construction  of  highways,  sewers  and  buildings ;  this  shows  also 
the  amount  of  suffering  which  has  followed  the  two  sieges,  and 
their  subsequent  results.  Again,  the  law  for  the  inspection  of 
breweries,  the  only  adequate  guarantee  for  the  proper  collection  of 
this  tax,  has  been  passed  too  late  to  exercise  any  considerable 
influence  on  the  receipts  of  1872. 

Lastly,  the  deficiency  on  tobacco  of  £758,240,  is  much  more 
apparent  than  real.  The  increase  of  the  tariff  has  not  been  applied 
during  the  first  three  months,  and  the  collection  of  the  duty  in  the 
departments  occupied  by  the  Prussians  was  almost  impossible. 
But  the  two  last  months  (November  and  December)  have  nearly 
produced  £1,920,000,*  equivalent  to  £11,920,000  for  the  entire 
receipts;  and  it  is  this  amount  we  have  a  right  to  expect  in 
1873.  If  we  compare  this  amount  with  the  gross  receipts  of 
1868  (£9,940,000),  which  has  served  as  a  standard  for  all  the 
calculations  we  made- last  year,f  we  find  a  surplus  representing  a 
nett  profit  of  £2,080,000,  owing  entii'ely  to  the  increase  in  the 
prices  of  sale,  and  it  is  even  accompanied  by  a  diminution  in  the 
quantities  sold,  which  will  again  economise  to  the  State  more  than 
one  million  of  raw  product  and  of  labour.  The  calculation  (carefully 
studied)  which  we  then  published  placed  the  profits  of  the  reforms 
at  £1,840,000.  It  will  suffice  here  to  refer  our  readers  to  this 
statement,  for  we  have  had  the  pleasure  of  seeing  nearly  all  the 
essential  combinations  which  we  proposed  adopted  by  the  Commis- 
sioners of  the  budget,  and  by  the  Minister  of  Finances.}:  There  is 
then  no  miscalculation  on  this  point. 

*  Tho  documents  do  not  show  separately  the  receipts  of  the  last  months, 
but  we  have  obtained  this  information  from  a  most  trustworthy  source. 

t  Seviie  Politique  et  Litleraire,  10th  February,  1872,  vol.  ix.,  pp.  775—786. 

J  The  details  will  be  found  in  the  article  above  mentioned,  and  in  that  of 
tho  24th  February,  1872,  p.  818.  Tho  Assembly  has  not  yet  voted  the 
adjudication  of  tho  commission  on  tobacco,  although  for  some  time  it  has 
been  occupied  with  tho  question  of  a  proposition  introduced  by  Mr.  Lamber- 
terie ;  and  it  has  not  suppressed  the  tobacco  supplied  to  tho  army,  nor  the 
bonding  warehouses  in  those  towns  where  the  manufacture  is  carried  on,  nor 
the  tobacco  magazines.  We  had  estimated  the  yield  of  these  three  measures 
at  £288,000. 
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But  it  is  far  from  being  the  case  ■with,  the  duty  on  sugar.  There 
the  deficiency  presents  colossal  proportions,  -whieh  cannot  bo 
explained  by  ordinary  causes.  Let  us  examine  the  extent  of  the 
evil,  before  vrc  begin  to  trace  it  to  its  sources.  It  will  be  easier 
to  follow  the  facts  by  calculating  directly  on  the  quantities 
submitted  to  duty,  and  which  represent  the  legitimate  consump- 
tion, laying  aside  the  amount  of  the  receipts.  AVe  give  hero  in 
round  numbers  the  annual  consumption  for  seven  years. 

Stoae  Submitted  to  Duty. 


1866    268,000  tons. 

1867    269,000  „ 

1868    266,000  „ 

1869    278,000  „ 

1870    243,000  „ 

1871    ..     ..  284,000  „ 

1872    182,000*  „ 


Let  us  now  take  the  mean  of  the  last  four  normal  years  (1866 — 
1869),  we  obtain  the  amount  of  270,000  tons.  But  we  have  to 
deduct  the  consumption  of  Alsace,  and  of  that  part  of  Lorraine 
ceded  to  Germany — an  allowance  which  the  Commissioners  of  the 
budget  and  the  Minister  of  Finances  have  omitted  to  take  into  con- 
sideration in  their  estimate  of  the  duty.  According  to  the  census 
of  1866,  the  population  of  these  territories  represented  six  per 
cent,  of  the  total  population  of  France  (1,597,238  inhabitants  on 
38,067,094).  We  have,  therefore,  to  deduct  six  per  cent,  of  the 
mean  consumption,  or,  in  round  numbers — 

16,200  tons; 
Leaving  253,800  ,, 

Moreover  the  census  of  1872  shows,  for  the  present  territory  of 
Franco,  a  diminution  of  366,935  inhabitants  since  1866.  This  is 
a  falling  off  of  about  the  hundredth  part  of  the  population,  ascer- 
tained at  this  recent  period,  upon  the  same  territory  (36,469,856 


•  Tliia  last  amount  has  not  yet  been  published,  hut  we  have  it  on  private, 
infornuitiou  of  very  high  authority. 
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inhabitants) .    Consequently  wo  have  to  deduct  the  hundredth  part 
of  the  former  mean  consumption,  say 
2,540  tons. 

We  obtain  thus,  as  the  actual  normal  consumption,  in  round 
numbers, 

251,000  tons. 

Now  let  us  compare  this  normal  consumption  with  the  effcotivo 
results.    There  has  been  taxed  : 

In  1870    243,000  tons. 

In  1871    284,000  „ 


Total   527,000  „ 

Tliis  is  25,000  tons  above  the  normal  consumption  in  two  years. 
Can  it  be  said  that  we  have  passed  this  normal  consumption  ?  Not 
in  the  least.  The  surplus  of  1871  has  been  employed — first,  to 
replace  the  stocks  of  wholesale  and  retail  grocers,  exhausted  during 
the  war  ;  then  to  clear  of  duty,  in  anticipation  of  the  change,  those 
sugars  which  wore  to  be  consumed  in  1872.  In  this  the  manufac- 
turers had  a  great  interest,  as  will  be  seen.  Since  the  war  the 
duty  on  sugar  has  been  raised  twice — first  by  three-tenths,  and 
later  by  another  two-tenths.  These  additions  must  naturally  be 
followed  by  a  corresponding  rise  in  the  price  of  retail  sales.  In 
paying  the  duty  in  anticipation,  on  sugars  which  were  to  be  con- 
sumed later,  the  refiners  gained  by  the  increase  of  prices,  without 
suffering  by  the  increase  of  the  duty. 

We  may  therefore  add  to  the  ascertained  consumption  in  1872 
the  250,000  tons  of  surplus  for  the  united  years  1871-1872,  and 
we  shall  have  for  the  total  of  the  tax  relating  to  this  year : 

Anticipation  in  1871    25,000  tons. 

Quantities  taxed  in  1872      . .    . .  182,000  „ 


Total    207,000  „ 

The  nomal  consumption  being  251,000  tons,  there  remains  a 
deficiency  of  44,000  tons,  of  which  we  have  to  discover  the  cause.  . 
The  attempt  has  been  made  to  reduce  this  deficiency  by 
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representing  that  the  sugar  cleared  in  anticipation  by  far  sui-passed 
25,000  tons,  hocausc,  by  the  Prussian  occupation,  a  large  quantity 
of  German  sugar  was  introduced  into  our  territory,  without  paying 
any  duty.  This  is  true,  but  only  to  a  limited  extent.  "What 
proves  this  is,  that  the  quantities  on  which  the  duty  was  paid  in 
1870  arc  little  inferior  to  the  normal  consumption:  that  year, 
however,  could  not  give  rise  to  any  anticipations  clearances, — for 
no  notification  had  been  given  of  any  increase  in  the  duty, — and 
during  four  months  of  this  year,  consumption  had  been  restricted 
by  the  partial  or  complete  severance  of  several  sugar  consuming 
districts.  ]5csides,  it  must  be  remembered  that  the  Pnissians,  far 
from  being  able  to  inundate  our  territory  with  foreign  sugar,  had 
often  great  trouble  to  supply  themselves  with  this  commoditj\ 
The  plea  raised  has  therefore  vei-y  little  weight,  when  counter- 
balanced by  the  exceptional  consumption  which  always  attends 
the  concentration  of  armies.  At  any  rate,  it  cannot  surpass  the 
difference  between  the  quantity  taxed  in  1870,  and  the  normal 
consumption,  that  is,  8,000  tons.  There  still  remains  a  deficiency 
of  36,000  tons.  We  do  not  hesitate  to  say  that  this  is  due  almost 
exclusively  to  the  false  assessment  of  the  duties,  and  to  the  frauds 
thereby  induced.  To  demonstrate  this,  we  will  give  a  rapid 
sketch  of  the  very  instructive  history  of  the  tax. 

The  Stoak  Duties  rxDEK  the  Old  Regime. 

Tip  to  the  time  of  the  first  Empire,  sugar  was  exclusively  a 
colonial  article,  so  called  even  to  the  present  day,  obtained  from 
the  sugar  cane.  This  plant  was  cultivated  in  the  Antilles,  the 
countries  bordering  the  Indian  Seas,  and  other  intertropical 
colonies ;  the  juice  of  the  cane  was  obtained  by  pressure,  then 
concentrated,  and  manufactui-ed  into  a  more  or  less  yellow  powder 
or  raw  sugar,  which  was  then  sent  to  Europe.  These  raw  sugars 
not  being  in  a  fit  state  for  ordinary  consumption  had  to  be  refined, 
that  is,  to  be  freed  from  their  impurities  and  to  be  made  into 
white  or  candied  sugars.  This  second  operation  formed  a  distinct 
industry,  which  naturally  established  its  works  in  the  principal 
ports,  such  as  Marseilles,  Bordeaux,  Nantes,  &c. 
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Under  the  old  Hgime,  when  the  king  was  regarded  as  lord  and 
first  proprietor  of  the  colonial  estates,  a  tax  was  levied  upon  the 
piincipal  productions  of  these  countries  under  the  form  of  dues, 
paid  at  first  in  kind,  but  afterwards  in  money  :  this  constituted 
the  Dues  of  the  Pomssiom  of  the  West,*  dues  which  varied  very 
much  from  time  to  time,  according  to  circumstances.  Several  dues 
were  levied,  but  the  principal  amongst  them  were  the  duties  on 
sugar. 

As  it  was  a  territorial  right,  these  duties  ought  to  have  been 
paid  on  the  spot,  in  the  colonies  ;  hut  for  the  convenience  of 
commerce  the  dues  were  only  enforced  when  the  merchandise 
arrived  in  the  French  ports,  where  they  were  to  be  sold.  The 
buyer  paid  the  duty  at  the  same  time  as  he  paid  the  price  for  the 
STigar,  and  neither  did  the  shipper  of  the  cargo  or  the  colonial 
producer  pay  any  duty  beforehand.  In  this  manner  the  sugar 
industry  was  divided  into  two  distinct  branches.  The  manufacture 
by  necessity  established  in  the  colonies  themselves  which  produced 
the  raw  material,  too  bulky  to  be  imported  by  itself,  and  the 
refining,  which,  ia  conformity  with  the  principles  of  protectionism 
and  the  colonial  treaty,  resei-ving  to  the  national  European  labour 
the  right  of  working  the  colonial  products,  was  centered  in  the 
metropolis.  It  is  this  primitive  organization  which,  in  perpetuating 
itself,  has  created  all  the  present  difficulties. 

Thu  Begotnino  of  the  Beetboox  Scg-ui  MAKTiT.icrniaE. 
The  continental  blockade  gave  rise  to  a  new  sugar  industry,  that 
of  beetroot  sugar.  Napoleon  had  prohibited  the  introduction  of 
colonial  products  into  Europe,  to  render  worthless  in  the  hands  of 
the  English  the  supremacy  over  the  seas,  which  they  then 
possessed  without  a  rival.  It  was  necessary  to  find  a  substitute 
amongst  indigenous  products  to  replace  this  commodity.  Chemists 
occupied  themselves  with  the  question,  and  pointed  out  several 

*  They  ottained  their  name  hy  their  having  heen  granted,  in  the  17th 
century,  to  dififcrent  companies,  which  had  commercial  privileges  ■with  the 
Western  Colonics,  that  is,  the  Antilles  and  America.  Besides,  it  was  there 
where  the  principal  French  Colonics  produced  sugar. 
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plants  containing  sugar,  and  which  could  ho  produced  in  our  soil. 
The  beetroot  was  considered  to  he  the  hest  and  the  richest  in 
sugar,  although  containing  much  loss  than  the  sugar  cane  of  the 
colonies.  People  sot  to  work  to  cultivate  this  plant  in  those 
departments  which  now  constitute  Belgium,  and  in  the  northern 
parts  of  Trance,  and  no  encouragement  was  wanting  at  the  hands 
of  the  Emperor  in  order  to  insure  this  industrial  triumph  over 
England.  The  extraction  of  sugar  was  far  more  difficult  witli  a 
plant  being  only  half  as  rich  as  the  sugar  cane,  and  to  aim  at 
producing  at  once  white  sugar  fit  for  consumption,  would  have 
still  more  complicated  the  problem.  It  was  a  sufficiently  high 
ambition  to  aspire  to  manufiicturc  cassonades  similar  to  those  of 
the  colonics.  If  this  could  bo  attained,  tlicre  were  the  deserted 
refineries  in  the  southern  ports,  waiting  anxiously  for  the  promised 
manna,  which  should  replace  the  colonial  sugars  which  they  could 
no  longer  obtain.  Thus,  the  manufacture  of  beetroot  sugar 
organized  itself,  like  that  of  the  colonial  sugar,  into  two  distinct 
branches,  destined  soon  to  become  antagonists :  the  manufacture, 
which  was  essentially  agricultural,  and  the  refining,  prcscning 
its  commercial  character.  It  is  needless  to  state  how  unpretending 
and  difficult  were  the  beginnings  of  bcietroot  sugar  manufacture, 
notwithstanding  the  subsidies  granted,  and  notwithstanding  the 
famine  prices  wliich  the  interdiction  of  foreign  sugars  occasioned. 

Even  in  ordinary  times  the  price  of  sugar  was  already  very 
high,  consequently  the  consumption  was  very  limited ;  in  1817, 
after  the  complete  restoration  of  communications,  the  entire 
consumption  in  France  was  17,000  tons. 

The  fall  of  the  Empire,  caiising  the  fall  of  the  continental 
blockade,  reopened  the  French  refineries  for  colonial  sugars.  On 
arrival  in  our  ports,  they  naturally  found  the  duties,  wliich  they 
were  accustomed  to  pay,  revived  and  increased.  The  law  of  the 
28th  April,  1816,  assessed  them  at  18s.  4d.  per  cwt. 

As  for  the  beetroot  sugars,  these,  of  course,  escaped,  since  they 
were  gi-own  in  the  country,  and  no  special  law  for  taxing  them 
was  dreamt  of.  This  Napoleonic  industry  appeared  to  be  a  still 
more  artificial  institution  than  the  great  Empire  itself,  the  rains  of 
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which  spread  over  Europe,  and  it  was  not  supposed  that  it  would 
bo  able  to  survive.  Its  insignificance  proved  its  safety,  for  at  this 
period  a  duty  would  have  annihilated  it.  However,  it  flourished 
rapidly  and  increasingly  developed  its  production,  and  in  the 
northern  departments,  where  it  was  especially  centred,  called  into 
existence  refineries  for  the  purpose  of  making  sugar  suitable  for 
direct  consumption. 

An  important  competition  thus  sprung  up  affecting  not  only 
the  colonial  planter  but  also  the  refiners  of  the  ports,  placed  as 
they  were  nearer  to  legislative  power,  and  enjoying  a  greater 
influence  in  Government  affairs,  particularly  at  this  period  of  high 
electoral  franchise. 

They  appealed  to  justice,  which,  they  said,  could  not  allow  the 
native  sugar  to  be  exempted  from  the  duty  to  which  colonial  sugar, 
just  as  French  as  the  beetroot,  was  subjected;  and  they  sounded 
loudly  into  the  cars  of  the  Assembly  the  claims  of  an  interest 
which  has  always  been  dear  to  French  Assemblies,  namely,  that  of 
the  mercantile  marine,  the  necessary  ti-aining  school  for  the  navy. 
The  production  of  beetroot  diminished  to  that  extent  the  consump- 
tion of  colonial  sugar,  and  thereby  damaged  the  trade  of  the 
French  shipping,  which  brought  it  to  France.  Consequently,  they 
represented  it  was  producing  the  decline  of  our  maritime  power. 

It  is  noticeable  that  the  arena  of  this  strife  was  an  unfavourable 
one  for  the  beetroot  industry,  since  it  was  driven  to  invoke  the  aid 
of  protection,  and  that  against  the  patriotic  party,  a  circumstance 
which  rendered  the  position  as  indefensible  as  a  question  of  right 
as  it  was  false  from  an  economical  point  of  view. 

Consequently,  by  the  law  of  1836,  the  beetroot  was  subjected  to 
taxation,  the  tax  being  gradually  increased  in  order  to  allow  the 
industry  to  adapt  itself  to  the  new  regime.  The  amount  to  be  paid 
was  4s.  Id.  per  cwt.  in  1836  ;  6s.  Id.  in  1838  ;  and  lastly,  10s. 
2d.  since  1840;  this  was  not  equivalent  to  the  duty  paid  on 
colonial  sugar,  but  the  hope  was  entertained  that  the  amount 
would  prove  sufficient  to  protect  the  colonial  industry  against  the 
encroachments  of  the  beet,  if  not  to  crush  the  latter  altogctlier. 

These  bent  duties  were  calculated  upon  the  refined  sugar,  but  it 
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•\vas  impossible  to  levy  them  directly  upon  the  refined,  hecause  it 
would  have  been  necessary  to  extend  the  same  principle  to  the 
colonial  production  and  consequently  to  subject  the  refiners  of  the 
ports  to  custom  house  inspection.  This  would  have  constituted 
a  veritable  revolution,  for  which  at  that  time  no  necessity  was 
foreseen.  Very  naturally,  the  traditional  piinciplcs  of  taxation, 
long  established  upon  colonial  articles,  were  adopted  in  the  taxa- 
tion of  the  beetroot.  The  raw  sugar,  or  canonade,  being  in  fact 
nothing  less  than  an  admixture  of  diverse  foreign  substances  or 
impurities  with  sugar,  forming  about  one-third  of  the  total  mass, 
a  legal  estimate  of  yield  was  fixed  upon,  by  which  the  presumable 
quantity  of  pure  sugar,  contained  in  a  certain  quantity  of  raw, 
might  easily  bo  determined,  that  is  to  say,  the  yield  which  the 
refiner  could  extract,  providing  the  legal  presumption  to  be  exact. 
This  was  raised  to  70  per  cent.,  in  1840.  This  done  the  duty  is 
easily  charged  upon  the  raw  sugar,  since  it  is  known  how  much 
pure  sugar-  is  contained,  in  the  eye  of  the  law,  in  each  hundred- 
weight of  the  raw. 

Thanks  to  this  method,  the  refiners  preserved  their  freedom,  as 
before,  and  the  supervision  was  confined  to  the  beetroot  factories, 
to  provide  that  no  beet  sugar  left  to  enter  a  refinery  without 
having  paid  the  duty. 

Those  interested  in  the  beetroot  protested  that  the  passing  of 
the  law  of  1836  would  exterminate  them,  and  they  were  the 
more  readily  believed,  as  this  law  was  the  cherished  project  of 
interests  both  numerous  and  powerful. 

Nevertheless,  they  survived,  an;l  thanks  to  the  economical 
improvements  supplied  by  the  discoveries  of  science,  the  expiration 
of  1840  did  not  witness  any  substantial  check  on  their  growth  and 
development. 

Mistaken  in  their  hopes,  the  colonial  refiners  returned  to  the 
charge,  crying  out  for  more  radical  measures  which  should  more 
than  counterbalance  the  course  of  progress  in  the  industry.  On 
the  10th  of  January,  1843,  M.  Cunin-Gridainc,  Minister  of  Com- 
merce in  the  Guizot  cabinet,  laid  before  the  Chamber  of  Deputies 
a  proposition  amounting  purely  and  simply  to  the  dispossession  of 
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the  beetroot  manufacturers  for  the  benefit  of  tie  mercantile  marine, 
allotting  to  the  dispossessed  manufacturers  an  indemnity  of 
£1,600,000,  to  be  paid  in  five  years.  But  good  fortune  had 
secured  friends  to  the  beetroot  industry,  its  electoral  influence  had 
increased  with  its  prosperity,  and  already  foreshadowed  the  import- 
ance it  was  to  acquire  under  the  second  Empire.  H'cnccforward  it 
was  necessary  to  recognize  it  as  a  power,  and  the  Chamber  hesitated 
to  pronounce  the  death  sentence  which  M.  Cunin-Gridainc  demanded 
for  it.  Moreover,  the  general  principles  which  applied  to  the 
colonial  industry  in  1836  now  recoiled  against  it,  and  the  vantage 
ground  for  the  struggle  which  the  beetroot  had  contrived  to  select 
for  itself  lead  to  its  victory,  at  least  in  a  relative  degree. 

The  law  of  July  2,  1843,  did  no  more  than  to  enact  that  the 
duty  on  beetroot  sugar  should  be  progressively  raised  from  year  to 
year,  in  such  a  gradation  that  in  September,  1847  it  should  equal 
that  on  colonial  sugar. 

{To  he  continued.) 


PltpPiEATIOX  OF  A    STEONGLY-DECOLOUEISnfO   AnTSIAI  CHiURCOAL. 

— Dr.  Graeger. — The  common  powdered  bone-black  is  first  mixed 
with  from  four  to  six  times  its  bulk  of  a  solution  of  from  4  to  5 
per  cent,  of  crystallised  carbonate  of  soda,  and  boUed  therewith  for 
some  time;  next  it  is  washed  by  decantation,  and,  after  that, 
treated  with  a  large  excess  of  dilute  hydrochloric  acid,  sufficient, 
not  only  to  dissolve  the  carbonate,  but  also  the  phosphate  of  lime 
it  contains.  (In  order  to  see  whether  enough  acid  had  been  added, 
a  small  sample  of  the  previously-filtered  fluid  is  tested  by  means  of 
ammonia,  which,  when  added  in  slight  excess,  should  not  produce  a 
turbidity.)  When  the  mineral  matter  is  removed,  the  charcoal  is 
thoroughly  washed,  first  by  decantation,  and  next  placed  on  a 
filter  and  washed  until  the  water  exhibits  no  acid  reaction  ;  the 
material  is  then  carefully  dried  at  from  100°  to  120°.  100  jiarts 
of  crude  animal  charcoal  yield  20  of  the  purified,  which  has 
highly  decolourising  properties.  The  method  rcquu'es  time  and 
patience. — Bayeruches  Indmtrie  und  Gewerhe-Blatt. 
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THE  SUGAE  DUTIES  IN  FEANCE. 

The  Frcncli  Assembly  lias  at  Icngtli  been  in  earnest  in  its 
determination  to  grasp  and  deal  with  the  question  of  the  imposts 
on  sugar,  and  has  devoted  nearly  the  whole  of  three  sittings,  viz., 
the  11th,  15th,  and  10th  ult.  to  the  vexed  question.  Two  bills 
were  before  the  Assembly  for  consideration  ; — one,  that  brought  in 
by  the  Government,  ■^^'hich  had  for  its  apparent  object  tlic  substan- 
tial confirmation  of  the  present  faulty  system.  It  was,  however, 
provided  that  analysis  should  be  resorted  to  in  doubtful  cases,  but 
the  modifications  proposed  by  this  measure  would  do  little  to 
relieve  the  French  Trcasuiy  from  the  heavy  abstractions  which 
arc  now  openly  avowed.  Indeed,  it  is  asserted  by  authorities  that 
the  present  evils  would  be  aggravated.  M.  Dupont  estimated  the 
prospective  loss  to  the  revenue  by  this  measure  at  about  one 
million  and  a  half  sterling  annually.  The  second  bill  was  intended 
to  establish  the  system  of  refining  in  bond,  or  the  payment  of  the 
duty  upon  sugar  as  it  loaves  the  refinery  for  consumption.  "Wo 
have  not  space  to  foUow  the  interesting  and  lengthy  debate  that 
ensued,  but  the  Assembly,  it  is  understood,  was  prepared  to  accept 
this  rational  method  for  putting  a  stop  to  the  present  system  of 
legalized  fraud,  but  in  order  to  avoid  undue  haste,  the  debate  was 
postponed  for  a  few  days  until  the  second  reading  of  the  bill.  A 
few  months  ago  it  was  the  custom  for  the  upholders  of  the  present 
system  to  deny  that  any  bounty  was  received  on  export,  and,  in 
fact,  when  the  dcpiitation  of  English  refiners  appeared  last 
summer  before  the  Superior  Council  in  Paris,  they  were  met  by 
the  assertion  that  the  French  refiners  denied  emphatically  that  by 
the  system  of  duties  they  enjoyed  any  bounty  or  protection  what- 
ever. It  is  to  bo  believed  that  the  Paris  refiners  think  somewhat 
differently  at  the  present  time,  for  if  they  receive  no  such  bounty 
they  will  have  little  cause  to  complain  of  a  system  for  withdrawing 
bounty,  and  placing  them  on  a  fair  footing  with  their  competitors, 
and  therefore  will  have  little  cause  for  the  disappointment  and 
despondency  they  were  said  to  manifest  as  the  debate  proceeded. 
These  bounties  are,  in  fact,  now  openly  .admitted.    M.  Say,  the 
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Minister  of  Finance,  and  relative  of  the  eminent  refiner  of  the 
same  name,  admitted  and  deprecated  the  bounties ;  whUst  M. 
Pouyer-Qucrtier  estimated  the  losses  to  the  Treasuiy  at  from 
£800,000,  to  a  sum  twice  as  great,  annually.  He  also  pointed  out 
that  the  four  mouths'  credit  granted  by  the  Government  to  the 
refiners  in  the  payment  of  the  duties,  taking  into  consideration  the 
present  rate  of  duty,  and  the  tunc  required  for  the  process  of 
refining,  was  equal  to  an  actual  su.bsidy  without  interest,  to  a 
single  refiner,  of  a  quarter  of  a  million  sterling ! 

Thus,  M.  Pouyer-Quertier  has  demonstrated  that  the  refiners 
of  Prance  have  been  furnished  by  the  Treasury,  first  with  capital 
to  caiTy  on  their  business,  and  then  tlio  duties  have  been  so 
imposed  that  they  have  had  from  £800,000  to  £1,400,000 
distributed  among  them,  first,  to  share  with  the  producers  of 
certain  undertaxed  sugars ;  second,  to  meet  the  charges  of  con- 
veying their  refined  sugars  to  England  and  elsewhere ;  and  third, 
for  the  production  of  the  colossal  fortunes  they  have  not  forgotten 
to  amass. 


CULTURE  OP  THE  SUGAR  BEETROOT. 
Peepa£aiion  of  the  Seed. 


The  experimental  establishment  at  Salzmilnde,  has  just  pub- 
lished the  results  of  a  series  of  experiments  relating  to  the  growth 
of  the  beetroot.  The  experiments  have  been  conducted  with  the 
exactitude  which  the  Germans  always  apply  in  theii'  scientific 
researches,  and  which  gives  so  much  authority  to  their  works. 
The  Beet  seeds  were  planted,  in  equal  number,  in  pots  containing 
an  equal  quantity  of  reiy  poor  sandy  soil,  carefully  sifted  and 
mixed;  the  different  quantities  of  seed  were  moistened  with  care- 
fully measured  quantities  of  distUlcd  water.  For  the  fidl  confirm- 
ation of  the  results  obtained,  the  experiments  were  repeated 
several  times,  and  the  observations  made  tend  to  establish  the 
following  facts : 

I.  The  depth  at  which  the  seed  is  sown  has  an  influence  upon 
the  raising  of  the  young  plants,  in  a  threefold  manner,  viz : 
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A.  Upon  the  length  of  time  required  before  it  begins  to  vegetate. 
The  seeds  covered  with  one  centimetre  (0-393  in.)  of  soil,  struck 
the  first,  the  others  as  much  later  as  they  were  deeper  in  the  soil ; 
under  four  centimetres  of  soU,  (1-372  in.)  they  sprouted  in  a  day 
and  a  half,  under  six  centimetres  (2-368  in.)  two  and  a  half  days, 
and  under  nine  centimetres''(3-737  in.)  five  days  later  than  those 
which  had  been  covered  with  one  centimetre  of  soil. 

B.  Upon  the  germinative  power  of  the  seed.  Sown  at  the  depth 
of  one  centimetre,  the  seed  produces  three  sprouts,  at  five  centi- 
metres only  two,  and  at  eight  centimetres  only  one  sprout. 

C.  Upon  the  strength  of  the  young  plant.  The  vigour  of  the 
young  plant  dimishes  in  proportion  to  the  depth  at  which  the  seed 
has  been  sown,  because  the  germ  loses  its  strength,  in  pushing 
through  a  thick  layer  of  soil,  and  docs  not  receive  the  benefit  of 
light  and  heat  as  soon  as  when  it  is  sown  at  a  depth  of  only  one 
centimetre. 

2.  When  the  seeds  have  been  sown  in  one,  two,  or  three  centi- 
metres of  soil,  there  is  not  much  difierence  between  the  plants  ;  it 
is  only  where  the  depth  reaches,  or  passes  five  centimetres,  that 
a  notable  difference  is  perceptible.  In  practice  there  will  be  no 
need  to  sow  deeper  than  two  or  three  centimetres ;  at  one  centi- 
metre the  seed  would  run  the  risk  of  wanting  the  necessary 
humidity,  particularly  during  a  dry  season. 

3.  The  experiments  relating  to  the  influence  exercised  on  the 
growth  by  the  atmospheric  air  have  proved,  that  a  layer  of  stiff 
clay  put  upon  the  seeds  so  as  to  prevent  the  access  of  air,  delays 
the  germination,  and  is  injurious  to  the  strength  of  the  young  plant ; 
in  this  experiment  the  injurious  action  is  in  proportion  to  the 
thickness  of  the  layer  of  clay. 

4.  The  division  of  the  surface  of  the  soil  (as  by  harrowing) 
during  the  germination,  has  a  very  favourable  influence  upon  the 
force  and  rapid  development  of  the  germ. 

5.  The  seed  can  be  soaked  in  water  more  than  twenty  four 
hours  without  injury  to  their  germinative  power.  This  operation 
appears  to  be  unnecessary,  having  had  no  other  effect  than  to 
hasten  the  sprouting  of  the  seed  by  half  a  day;  it  is,  however, 
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possible  that  this  would  show  itself  of  greater  utility  in  a  dry 
season  and  ia  a  dry  soil. 

6.  Considering  the  germination  only,  it  appears  equally  un- 
necessary to  mix  the  water  in  which  the  seed  is  put  to  soak  with 
any  chemical  substance.  Those  seeds  which  have  been  soaked  in 
pure  water  have  always  appeared  the  best  in  the  experiments. 

If  it  is  sought  to  supply  the  young  plant  in  this  manner  with 
a  strengthening  agent  of  which  the  effect  should  be  sufficiently 
durable  in  certain  climatic  circumstances,  compounds  of  a  nature 
to  be  useful  to  vegetation  might  be  added  to  the  water.  Saltpetre 
and  weak  nitric  acid  are  substances  of  this  class.  There  are 
certain  energetic  agents  which  should  be  avoided  as  dangerous, 
such  as  fresh  uiino,  lime  water,  or  chlorine  water,  common  salt, 
carbonate  of  ammonia,  chloride  of  lime,  etc. 

7.  If  before  sowing,  the  seeds  are  rolled  in  manures  or  salts,  so 
that  they  become  covered  with  a  crust  of  such  manures,  veiy 
different  results  are  obtained.  The  seeds  thus  prepai'ed  have 
sprouted  later  and  have  produced  one  third  fewer  of  young  plants. 
Probably  a  proportionate  number  of  sprouts  were  destroyed  by 
rolling  the  seeds  in  the  substances  foniiing  the  artificial  crust. 
However  there  still  remained  sufficient  of  the  two-thirds  to  ensure 
a  good  crop,  and  this  covering  of  the  seeds  would  still  be  advisable 
if  it  were  proved  that  it  hastened  the  gi'owth  of  the  yoiuig  plants 
during  any  considerable  period  of  their  vegetation.  Such  were 
the  results  obtained  at  Salzmiinde,  by  expeiiments  on  a  small  scale : 
the  plants  obtained  from  prepared  seeds  showed  themselves  the 
most  vigorous  during  the  whole  of  the  first  month  of  their  vege- 
tation. This,  however,  is  not  conclusive  enough  to  adopt  the 
mode  of  preparing  the  seeds,  without  further  trials,  for  the  utility 
of  this  covering  could  only  be  proved  by  trials  on  a  large  scale  in 
open  fields,  where  we  have  to  consider  inclemencies  of  weather 
which  might  influence  the  germination.  Care  should  he  taken 
in  the  selection  of  the  substances  which  are  to  be  used  in  the 
operation,  it  is  preferable  to  use  superphosphates,  Chili  saltpetre, 
or  bone  dust ;  powdered  lime,  guano,  sulphate  of  iron,  and  all 
ammonia  salts  ought  to  bo  rejected. — From  La  Sucrerie  Beige, 
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THE  "CANE  BOBEE"  IN  THE  MAUEITIUS. 


The  (laniago  caused  to  sugar  canes  by  that  insidious  pest  the 
"  Borer,"  attained  so  groat  dimensions  in  the  Mauritius  a  few 
years  ago,  that  as  will  be  remembered,  the  Governor  of  that 
important  Island  appointed  a  Committee  or  Commission  to  investi- 
gate the  subject,  and  to  propose  a  remedy.  The  valuable  report 
issued  by  the  Commission  is  worthy  the  consideration  of  the 
planters  in  other  Sugar  Colonies,  as  few  are  so  fortunate  as  to  be 
entirely  exempt  from  the  scourge  of  this  terrible  insect.  We 
therefore  reproduce  the  substance  of  this  report. 
Sm, 

The  special  Committee  appointed  by  your  Excellency  for  the 
purpose  of  examining  the  extent  of  the  damage  caused  by  the 
cano  borer  to  the  plantations  throughout  the  colony,  and  of  investi- 
gating the  remedial  measures  capable  of  checking  this  scourge  on 
our  local  agiiculture,  have  the  honor  to  lay  the  report  before  your 
Excellency. 

Your  Committee  under  the  Presidency  of  Mr.  \V.  Bojor,  have 
been  desirous  to  respond  as  early  and  as  fully  as  pos.sible  to  the 
solicitude  of  your  Excellency  in  favour  of  the  agricultural 
interests  of  this  colony.  In  consequence,  after  appointing  tho 
Honorable  C.  Wiohu  and  G.  Tropier,  tlio  first  as  their  Secretarj', 
and  tho  second  as  their  Reporter,  they  commenced  their  investiga- 
tions withoTit  loss  of  time. 

The  fli'st  care  of  the  Committee,  after  having  ascertained  tho 
presence  and  the  nature  of  the  evil,  has  been  to  publish  a  short 
notice  containing  the  first  precautionaiy  measures,  which  appeared 
at  first  the  most  suited  to  check  the  propagation  of  tho  destroying 
insect,  in  order  not  to  allow  it  time  to  multiply  during  the  period 
nccessaiy  for  its  development ;  to  study  the  duration  of  its 
ti-ansfoi-mations,  its  manners  and  habits,  and  to  examine  tho  best 
means  of  destruction  applicable  to  the  case. 

The  members  of  the  Committee  collectively  or  separately  have 
visited,  in  all  the  districts  of  the  island,  \ipwards  of  forty  estates, 
and  they  are  able  to  state  that  the  Borer  exists  now  evcrj-whero, 
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that  the  danger  resulting  from  its  presence  Avas  then,  ho-wcver, 
more  threatening  than  positiTC. 

The  districts  of  Paniplcmousscs,  Eivicrc  du  Ecmpart,  Savane, 
Grand  Port,  and  Plaincs  Wilhems,  are  those  in  which  the  insect 
was  found  in  greater  number,  hut  it  may  be  said  that  it  has  as  yet 
caused-  great  damage  in  those  parts  only  of  Pamplcmousscs  and 
Eivicrc  du  Rcmpart,  known  under  the  denominations  of  "  Grand 
Bay,"  "  Mapou,"  "  Butte  aux  Papayes,"  "  Bois  Eougc,"  at 
Moka,  and  at  Flacq  ;  the  insect  was  at  first  found  isolated,  but  its 
multiplication  is  so  rapid  that  it  may  now  be  numerous  in  these 
districts,  should  the  precautionaiy  measures  recommended  not 
have  been  adopted. 

In  those  localities  that  have  suffered  most,  the  drought  has  no 
doubt  contributed  much  to  the  deficiency  experienced  in  the  crop  ; 
but  considering  the  disorganised  state  of  many  of  the  canes, 
evidently  caused  by  these  destructive  insects,  it  would  be  deceiving 
oneself,  not  to  attribute  to  their  ravages  a  large  proportion  of  this 
deficiency,  estimated,  on  several  estates,  at  a  third  of  the  crop. 

However,  when  the  Committee  consider  that  seven  years  have 
been  reqiiircd  to  give  to  this  evil  its  present  alarming  proportions, 
they  entei-tam  the  hope  that,  with  proper  precautions,  it  will  be 
possible  to  clieck,  if  not  to  eradicate  it  entirely. 

It  must,  however,  be  admitted  that  this  task  is  mueli  more 
arduous  now  than  it  woiild  have  been,  if  undertaken  on  the  first 
appearance  of  the  insect.  On  the  other  hand,  the  means  at  tho 
disposal  of  man  for  an  organised  Avar  against  an  enemy  of  met  an 
inferior  class,  wliicli  has  no  other  resource  to  avoid  dcstraction 
than  its  great  fecundity,  arc  encouraging,  and  must  be  crowned 
with  success  if  applied  with  the  courage  and  the  persevering  caro 
which  the  general  prosperity  of  the  island  claims  at  the  hand  of 
every  inhabitant. 

"We  say  that  it  has  not  required  less  than  seven  years  for  tho 
evil  to  attain  its  present  proportions,  because  it  is  possible  to  fix, 
in  a  manner  almost  certain,  the  period  of  the  inti-oduction  into  tho 
island  of  this  destructive  insect. 

Its  presence  has  never  been  made  known  to  any  member  of  tliis 
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Committee,  nor  to  any  experienced  planter,  nor  to  any  naturalist 
familiar  with  the  local  entomology,  before  the  arrival  of  a  certain 
quantity  of  canes  from  Ceylon,  which  Sir  "William  Gomm,  one  of 
your  Excellency's  predecessors,  had  ordered  with  the  vie-w  of 
regenerating,  if  possible,  the  various  kinds  of  canes  cultivated  in 
the  colony,  and  which  appeared  doomed  to  destruction  by  a  disease 
which  had  existed  for  some  years  past  at  Bourbon,  had  just  made 
its  appearance  at  Mauritius,  and  was  beginning  to  create  alarm 
amongst  the  planters. 

These  canes  arrived  in  the  month  of  November,  1848,  on  board 
the  Government  schooner  Elizabeth.  A  report  had  gone  abroad, 
before  their  arrival,  that  all  canes  from  Ceylon  were  attacked  by  a 
Borer,  and  that  it  would  be  dangerous  to  admit  those  that  were 
expected.  This  opinion  was  made  known  to  Sir  WiUiam  Gomm, 
by  the  report  of  the  Agricultural  Committee  of  the  Royal  Society 
of  Arts  and  Sciences,  who  in  consequence  charged  the  Committee 
appointed  on  the  disease  in  cane,  to  inquire  into  the  truth  of  this 
assertion,  and  to  dctemiine  whether  it  was  prudent  to  admit  the 
suspected  cane  plants.  The  members  of  that  Committee,  of  whom 
were  two  of  the  undersigned,  were  infonned  by  the  relations  and 
friends  of  a  planter  from  Mauritius  (Mr.  Chermont,)  settled  for 
some  years  past  in  Ceylon,  that  the  borer  in  question  was  a  real 
scourge  upon  the  cane  plantations  of  that  Island,  and  they  soon 
acquired  the  certainty,  on  inspecting  the  canes  which  had  just 
then  arrived,  that  they  were  almost  all  perforated  by  that  insect, 
which  they  saw  for  the  first  time.  In  consequence,  they  recom- 
mended the  immediate  destruction  of  these  canes.  It  is,  however, 
supposed  that  some  of  these  cane  plants  which  remained  for  some 
days  deposited  under  a  shed  in  front  of  the  post  office,  may  have 
been  taken  and  planted  by  some  imprudent  persons, — whatever 
may  have  been  the  case,  it  is  but  too  tnic  that,  two  years  after- 
wai-ds,  the  Honorable  Captain  "West,  made  known  to  the  Royal 
Society  of  Arts  and  Sciences  the  damage  caused  by  that  insect  on 
his  estate,  situate  in  the  same  district  of  Grand  Bay  which  is  now 
60  ill  treated. 

(To  6e  continued.J 
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NATAL. 

Our  colony  now  well  advanced,  retains  its  character  for  exceptional 
■wetness.  Clouds  and  rain  are  the  common  experience,  and  fine, 
sunny  days  are  rare.  This  fact,  combined  with  the  scarcity  and 
dcamcss  of  labour,  will  not  only  throw  back  present  crops,  but 
materially  curtail  the  sugar  crop  of  1873-74,  as  little  new  ground 
has  been  planted,  and  many  new  fields  will  be  exit  too  late  to 
ratoon  in  time.  We  anticipate  that  the  labour  pressure  will  not 
last  much  longer.  As  soon  as  Coolie  Immigration  is  resumed, 
native  labour  will  cease  to  bo  of  so  much  importance,  and  will 
probably  increase  in  supply.  The  influx  of  natives  from  the 
interior  can  scai'cely  fail  to  advance,  and  the  labour  market  will 
balance  itself.  Colonel  Lloyd  has  entered  upon  the  important 
duties  of  his  office  as  Protector  of  Immigrants,  and  wo  may  soon 
hope  to  hear  that  the  Home  and  Indian  Governments  have  agreed 
to  the  resumption  of  emigration  hither.  Several  large  sugar- 
planting  enterprises  are  only  awaiting  the  satisfactory  settlement 
of  the  labour  question  in  order  to  begin  operations. 

The  prevalence  of  rain  has  been  common  to  the  whole  colony, 
and  considerable  injury  has  been  done  to  the  com  crops  up-country. 
We  arc  glad  to  loam,  however,  that  there  is  a  good  prospect  of  a 
large  crop,  the  yield  in  many  cases  being  very  promising,  and 
fields  fairly  forward.  Maize  has  seldom  been  so  scarce  and  so 
dear  as  it  is  now,  the  cun-ent  price  in  Durban  being  33s.  a  muid, 
or  lis.  a  bushel.  As  there  is  now  certainty  of  a  large  crop, 
prices  may  soon  be  expected  to  fall. 

The  prevalence  of  sickness  amongst  cattle  is  probably  a  result  of 
the  season.  Both  lungsickness  and  redwater  are  carrying  off  large 
numbers.  In  a  countiy  like  this,  effectual  measures  of  repression 
are  not  so  easy.  Farms  are  so  scattered,  and  general  usage  is  so 
averse  fi-om  all  forms  of  restriction,  that  "stamping  out"  measures 
meet  with  special  opposition.  This  has  been  very  manifest  in  the 
case  of  the  Scab  Bill — a  measure  wliich  was  both  supported  and 
opposed  with  much  vehemence.  A  large  body  of  sheep-farmers 
strongly  protested  against  its  enactment  on  account  of  its  inquis- 
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itorial  and  arbitrai-y  pro-\-isions.  A  large  body  also  supported  it  as 
required  in  order  to  protect  the  careful  and  watcliful  flock-master 
from  tlio  reckless  indifference  of  his  neiglibours.  After  passing 
through  all  its  stages,  the  bill  was  tlu'own  out  in  committee. 

Sugar.— Cnishing  at  the  mills  has  been  much  retarded  by  the 
almost  incessant  rains.  It  is  with  regret  we  have  to  rejiort  tliat 
on  some  estates  the  yield  will  not  neai-ly  come  \ip  to  what  was 
estimated  at  the  commencement  of  the  season.  It  will  be  hard 
upon  some  of  the  smaller  planters,  who  had  looked  forward  to 
this  season  with  great  hope.  The  orders  to  hand  for  sugars  arc 
not  very  liU'ge,  but  on  account  of  tlic  dearth  of  receipts,  difficulty 
is  experienced  in  satisfying  them.  The  prices  we  have  to  quote 
now  are : — 

AVliitc  Crystals  (vacuum  pan),  1st  quality  29/0  to  30/0  per  cwt. 


"Wliite  Crystals,  do.,  2nd  quality   27/G  to  29/0  „ 

"White  Crystals  (wetzel  pan)    25/0  to  26/0  „ 

Light  yellow  Ciystals   23/6  to  24/6  „ 

Light  yellow  counters   23/0  to  24/0  „ 

Yellow  ordinary    21/0  to  22/0  ,, 

Grey,  dry  and  grainy    20/0  to  21/0  „ 

Syrups,  best  light   19/0  to  20/0  „ 

Do.,   d;u-k  yellow,  and  brown   17/0  to  18/G  ,, 

Do.,   low  brown   15/6  to  16/6  „ 


d^orjispiulcniic. 

TREATMENT  OF  WORKING  MEN  IN  MIDDLESEX 
AND  IN  DEMERARA. 

To  inE  Editoe  of  "  The  SuG.\it  Caxi;." 
SiE,  Fkb.  16,  1873. 

A  labouring  man  in  this  parish,  whose  wife  is  blind,  had  to 
leave  off  work  on  Saturday,  the  8th  of  this  month,  owing  to 
severe  illness.  On  the  13th,  being  no  better,  he  was  obliged  to 
send  for  the  doctor,  who  gave  him  a  note  for  the  Relieving  Officer, 
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saying  that  a  small  quantity  of  meat  and  some  porter  were  urgently 
required.  As  the  Relieving  Officer  lives  three  miles  off  and  the 
man  was  too  ill  to  go  himself,  while  his  wife  was  incapacitated  by 
her  blindness,  matters  were  only  saved  from  coming  to  a  deadlock 
by  the  kindness  of  a  neighbour  who  volunteered  to  carry  the  note. 
On  receiving  it,  the  Relieving  Officer  declined  to  submit  it  to  the 
Board  of  Guardians  (then  sitting)  on  the  ground  that  it  was 
informal,  as  the  doctor  had  not  sent  full  particulars  of  the  nature 
of  the  illness,  &c.  The  good  naturcd  neighbour  took  a  second  six 
mile  walic  for  this  purpose,  and  on  the  morning  of  the  14th  the 
Relieving  Officer  was  put  in  possession  of  the  details  he  required. 
In  answer  to  an  appeal  made  as  to  the  urgency  of  the  case,  ho 

said,  with  perfect  coolness,  "  I  shall  be  over  in  on  Monday 

next  (the  17th)  and  I  will  look  in  and  see  the  man,  but  I  can't  do 
anything  till  then." 

If  anj'  addition  to  this  simple  statement  were  necessary,  it 
might  be  as  well  to  say  that  the  sick  man's  poor  little  cottage  of 
two  rooms  is  saddled  with  a  Poor  rate  of  9s.  8d.  a  year,  which  has 
been  regularly  paid. 

Sii',  such  treatment  of  a  sick  labourer  seems  so  improbable 
anywhere  in  England,  that  I  could  hardly  expect  you  to  believe  it 
without  the  corroboration  afforded  by  your  knowledge  of  my  name 
and  address  as  one  of  your  subscribers,  nor  can  I  hope  that  you 
will  insert  this  letter  in  the  forthcoming  No.  of  The  Suyar  Cane, 
unless  you  can  imagine  the  annoyance  that  has  been  caused  to  the 
employers  of  Coolie  labour  in  Demerara  by  the  reckless  accusations 
of  Mr.  Jenkins,  and  those  whom  he  represents.  I  need  not  repeat 
to  your  readers  the  neglect,  cruelty  and  dishonesty  we  were 
supposed  to  be  guilty  of.  I  had  to  bear  my  share  of  the  abuse 
that  was  heaped  on  all  Demerara  proprietors,  tiU  the  Report  of  the 
Commission  appeared  and  exonerated  me.  Having  gone  through 
this,  can  you  wonder  at  my  disgust  on  finding  such  a  case  as  I 
liave  described,  and  tliat  within  fifteen  miles  of  London  ?  Why, 
if  my  manager  had  treated  one  of  my  Coolies  fuilf  as  badly,  I 
.should  never  have  heard  the  end  of  it !  If  any  of  the  Aborigines' 
Protection  Society  should  chance  to  see  these  lines,  I  hope  they 
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will  not  misunderstand  me  :  if  I  don't  do  my  duty  to  my  work- 
people it  is  quite  right  that  I  should  he  punished  for  it,  but  there 
is  ample  maeliinery  for  that  purpose  already  provided  in  the  colony ; 
and  this  Society,  and  others  of  the  same  character,  might  possibly 
do  more  good  if  they  recollected  the  old  proverb,  "  Charity  begins 
at  home,"  and  provided  such  an  organization  as  would  prevent  an 
English  labourer  in  Middlesex  being  worse  treated  than  a  Coolie 
in  Demerara. 

Your  obedient  servant, 

S. 


Disastrous  Fire. — On  the  morning  of  ihc  25th,  the  main 
building  of  the  very  extensive  sugar  refinery  of  Messrs.  John 
AValkcr  &  Co.,  of  Greenock,  was  destroyed  by  fire.  Estimated 
damages  £80,000. 

UNITED  STATES  TARIEr. 
SuG.tE  AND  Molasses. 

Sugar,  all  raw  or  muscovado,  not  above  No.  7  Dutch 


standard,  in  colour  I  Jc.  per  lb. 

Do.  aboveNo.  7,  and  on  all  other  sugar  not  above  No.  10. .2c.  ,, 

Do.  above  No.  10  and  not  above  No.  13  24c.  ,, 

Do.  above  No.  13  and  not  above  No.  16  2|e.  ,, 

Do.  above  No.  16  and  not  above  No.  20  3Jc.  ,, 

Do.  above  No.  20  4c.  ,, 

Do.  syrup  of  sugarcane  Ic.  ,, 

Do.  refined  loaf  4c.  ,, 

Do.  do.  lump   4c.  ,, 

Do.  do.  crashed  4c.  ,, 

Do.  do.  powdered   .•  4c.  ,, 

Do.  do.  granulated  4c.  ,, 

Melado,  or  concentrated  melado  IJc.  ,, 

Molasses  5c.  per  gal. 

Molasses  concentrated  IJe.  per  lb. 


All  syrap  of  sugar,  sj-rup  of  sugar  cane,  juices,  mchido,  con- 
centrated melado,  or  concentrated  molasses,  entered  under  name 
of  molasses,  shall  be  forfeited. 
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COLONIAL  EXPORTS. 
(From  LicMs  Monthhj  Circular.) 


MAURITIUS. 

Fkom  1st  Aug.  to  10th  Dec.  1872-73.      1871-72.  1870-71. 


Tons. 

Tons. 

Tons. 

To  England  

24,608 

. .  21,207 

.  8,319 

8,952 

.  12,592  . 

.  3,566 

20,002 

.  12,649  . 

.  16,168 

3,128 

.  1,987 

.  1,717 

,,  Cape  of  Good  IIopc. 

708 

397 

.  1,261 

6,544 

. .  19,546 

.  11,430 

2,271 

.  .  1,260 

187 

66,213 

69,647 

42,648 

HAVANA  AND  MATANZAS. 

From  1st  Jax.  TO  31sT  Di;c.       1872.          1871.  1870. 

Tons.            Tons.  Tons. 

To  Groat  Britain                           143,176  ..  68,301  ..176,382 

United  States                            23,411  ..195,960  ..195,655 

Spain                                       39,870  .  .  45,827  . .  59,789 

Franco                                    21,896  ..  12,000  ..  44,454 

Northern  Europe                       13,061  ..    8,915  ..  11,360 

Southern  Europe                           960  ..       634  ..  3,410 

Other  Ports                             58,231  .  .    3,922  . .  8,296 


Total    458,605      336,159  499,346 

Stocks  ix  Havana  axd  Matanzas,  31st  Januaky. 

1873.  1872.  1871. 

Hogsheads    9,500    ..    10,800    ..  11,100 

Boxes    72,100    ..     75,900    ..  69,500 
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Stocks  of  Suoak  in  tue  Chief  Markets  of  the  "Would  on  the 
1st  Januauy,  1873,  pok  Three  Yeaks,  in  thous.^nds  of 
tons,  to  the  nearest  thousand. 

1873.  1872. 


Grcnt  Britain   160  . 

France   153  . 

Holland    32  .. 

Oormany  (ZoUverein)    '10  . , 

Six  other  entrep6ts   8  . 


Total  in  Europe   393 


99 
83 
23 
37 
5 

251 


1871. 

122 
132 
14 
43 
4 

315 


Consumption  of  Suoak  in  Europe  and  the  United  States,  fob 
Three  Years  ending  3Isi  Deckmiikii,  in  thousands  of  tons. 


1872. 

1871. 

1870. 

713  . 

..  G62  . 

..  G64 

224  .. 

..  327  . 

..  314 

Germany  (ZoUverein)   . , 

,  ,  ,  239  . 

..  212  . 

..  221 

Holland  

23  . 

. ..     20  . 

.  .  31 

.  .  .95 

1,334 

1,325 

.  .  46G 

1,874 

1,791 

Estimated  Crop  of  Ueet  Eoox  Suoab  on  the  Continent  of  Europe, 
for  the  ensuing  Season,  compared  with  that  op  the  three 
previous  Seasons. 

CFrom  T.ichl's  Monthly  Cmiilar.J 

1872-73.     1871-72.     1870-71.  1869-70. 
Ton.'!.  Tons.  Tons.  Tons. 

France   300,000  . .  335,351  . .  289,084  . .  289,324 

Germany  (ZoUverein)  255,000  ..  189,160  ..  262,986  ..  217,192 

Austro-Hnnsary   107,500  ..  161,526  ..  182,280  ..  151,354 

Kussia  and  Poland  ..  135,000  ..    90,000  ..  135,000  ..  132,500 

UelKium    75,000  .  .    72,236  .  .    55,739  .  .  43,553 

Holland   and  other 

Countries   32,500..    25,000..    17,500.,  12,500 


Total  1,025,000      873,279      912,589  846,422 


SUGAR  STATISTICS— GEEAT  BRITAIN. 
To  ISin  Febeuaet,  1873  asd  1872.    In  Thousands  op  Tons,  to  the  JiTeaeest  Thousand. 


STOCKS 

IMPOETS. 

DELIVERIES. 

ndon. 

erpoo 

■istol. 

lyde. 

O  CO 

otal, 
872. 

erpoo 

t/j 

lyde. 

r3  TO 

.J^  00 

'otal, 
872. 

ndon. 

erpoo 

o 

'otal, 
873. 

'otal, 
872. 

o 
Hi 

Liv 

w 

o 
M 

■a 

CO 

H  r-l 

o 

Liv 

s 

tH  .-1 

British  "West  India 

2 

1 

i 

1  9 

27 

1 1 

4 

'■ 

1 

9 

8 

1  0 

q 

1 

2 

6  i 

18 

I 

1  s 

"RritisTi  "Efmt  Indln, 

15 

4 

19 

5 

8 

2 

10 

3 

3 

1 

4 

1 

1 

1 

7 

10 

2 

3 

1 

6 

12 

2 

3 

1 

6 

9 

Cuba 

2 

1 

10 

13 

8 

1 

1 

2 

2 

2 

1 

3 

6 

4 

Porto  Rico,  &c.  . . 

1 

3 

5 

9 

3 

1 

1 

2 

1 

1 

1 

3 

1 

Manilla  &  Java  . . 

20 

5 

25 

29 

2 

1 

2 

5 

15 

3 

2 

2  • 

8 

Brazil  

1 

12 

3 

16 

16 

6 

1 

1 

8 

11 

1 

7 

1 

1 

10 

8 

6 

1 

1 

8 

16 

25 

7 

4 

3 

13 

27 

33 

4 

4 

16 

31 

26 

Total,  1873  . . 

61 

29 

3 

39 

132 

109 

23 

16 

9 

21 

68 

87 

28 

16 

11 

30 

85 

78 

Total,  1872  . . 

40 

26 

5 

37 

23  increase 

23 

18 

10 

36 

lOdec 

reasc 

24 

17 

10 

28 

7in( 

urease 
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STATE  AXD  PROSPECTS  OF  THE  SUGAR  MARKET. 


The  course  of  the  sugar  market  during  the  past  month  has  not 
been  marked  by  any  extraordinary  feature ;  prices  for  the  first 
fortnight  showed  little  or  no  iluctuation,  notwithstanding  the  some- 
wliat  I'apid  decline  of  the  stock  ;  for  the  latter  part  of  the  month 
however,  various  causes,  particularly  bareness  of  stock  in  refiners' 
hands  and  the  small  show  offering  have  had  the  effect  of  increasing 
prices  for  fair  refining  kinds  fully  6d.  per  cwt.  The  continued 
prevalence  of  north-east  wind  is  doubtless  the  chief  cause  of  this 
comparative  scarcity  iu  the  London  market,  whither  the  greater 
part  of  those  qualities  is  destined.  Eloating  cargoes  arc  obtainable 
for  less  money. 

Low  raw  sugars  are  not  at  present  much  in  demand,  the  stock 
in  the  country  and  to  arrive  of  this  description  being  large  ; 
nevertheless,  it  is  not  improbable  that  the  late  improvement  in  the 
demand  for  the  lower  sorts  of  pieces,  coupled  with  the  present 
scarcity  of  finer  raws,  may  bring  aboTit  some  reaction  in  theii' 
favour.   Fair  cane  jaggery  can  now  be  purchased  at  19s.  duty  paid. 

In  regarding  tlie  future,  it  is  impossible  to  overlook  the  political 
situation  Lii  Spain  and  the  complications  to  which  it  may  give 
rise  in  Cuba  in  connection  with  the  question  of  slavery,  compli- 
cations which  certainly  cannot  tend  to  improve  the  immediate 
aspects  of  the  sugar  iudustry  of  that  island.  On  the  other  hand, 
the  recent  debates  iu  the  French  Chamber,  pointing,  "as  they  do, 
to  the  abolition  of  unfair  legislative  advantages,  give  assurance 
that  whatever  may  be  the  immediate  effect  of  the  measure,  if 
carried,  upon  the  various  interests  concerned,  the  ultimate  result 
must  be  to  promote  the  healthy  growth  and  well-being  of  the 
sugar  industiy. 

Quotations  of  the  prices  now  current  for  the  various  qualities  of 
raw,  contrasted  with  those  of  last  month,  show  little  variation. 
No.  12  Havana  afloat  is  worth  27s.  6d.  per  cwt.,  the  same  as  last 
month;  fair,  to  good  refining  Cuba  muscavadocs  24s.  to  25s., 
or  an  advance  of  threepence ;  middling,  to  good  brown  Bahia 
20s.  to  21s.  6d.,  also  an  advance  of  threepence;  good,  to  fine 
Pernambuco  21s.  6d.  to  22s.  Gd.  against  22s.  to  23s.  at  the  end 
of  January.  Stocks  at  the  four  chief  ports  have  considerably 
decreased  during  the  month ;  indeed,  ha^■ing  regard  only  to  the 
present  relations  of  stock  and  price,  and  ignoring  the  acknowledged 
fallibility  of  statistical  predictions,  a  rising  market  might  be 
prophesied ;  and  it  would,  in  any  case,  be  difflcidt  to  anticipate  a 
permanent  decline. 

The  refined  market  is  steady  with  a  fair  demand,  the  stock  of 
refined  held  by  grocers  is  not  hu'ge,  and  the  dislocation  of  commerce 
occasioned  by  the  dearth  and  enormous  price  of  coal,  has  not 
hitherto,  so  fkr  as  we  arc  aware,  been  the  means  of  closing  any 
of  the  refineries. 
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BEilAEKS  ON  SULPHITE  OF  CALCITIM. 
By  Db.  B.  W.  Geeland. 

The  YOiy  large  and  rapidly  increasing  use  of  sulphurous  acid 
and  its  preparations,  more  especially  the  sulphites  of  calcium,  in 
the  sugar  industiy,  will  probably  induce  many  of  the  readers  of 
this  journal  to  interest  themselves  in  the  properties  of  these 
compounds.  Together  with  other  sulphites,  that  of  calcium  has 
been  credited  with  a  great  absorbing  power  for  oxygen,  and  even 
Dr.  Icciy  dwells  upon  this  supposed  rapid  change  in  contact  with 
air,  and  on  the  strength  of  it  insists  upon  its  preparation  at  the 
place  and  time  of  consumption. 

After  having  shown  the  indifference  of  the  sulphite  of  calcium 
phosphate  (see  Sugar  Cane,  yol.  II.  p.  40)  to  the  influence  of  the 
atmosphere,  I  subjected  the  calcium  sulphite  to  a  series  of  experi- 
ments, and  found  it  to  possess  almost  as  little  liability  to  oxidation 
a.s  the  former.  The  following  experiment  will  sufficiently  illustrate 
how  slowly  oxidation  progresses  with  the  calcium  sulphite,  even 
when  favored  by  moisture  and  higher  temperature. 

Milk  of  lime  was  treated  with  an  excess  of  sulplmrous  acid  gas, 
di'aincd  on  a  filter,  washed,  and  left  in  a  stove  to  dry  slowly. 
The  amoiTnt  of  sulphuric  acid  in  the  sample  was  found  to  be  very 
small ;  it  was  again  mixed  with  water  and  exposed  in  the  drying 
stove,  where  it  remained  for  three  days,  after  which  it  was  heated 
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in  an  air  batli  for  two  hours  to  130°  Celsius  (266°  Falit.).  The 

analysis  yielded  the  following  numbers  : — 

Sulphiirous  acid  (sulpliuric  dioxide)    48-27 

Suli)liuric  acid  (sulphuric  trioxidc)   2-34 

Lime   44'74 

Difference  (water,  &c.)   4-65 


100-00 


Oxidation  had  made  so  little  progress  under  these  ti-yiug 
circumstances,  that  only  the  twenty-sixth  part  of  the  sulphuric 
dioxide  had  become  suli^huric  trioxidc.  Tliis  sample  was  prepared 
with  an  excess  of  sulphuric  dioxide,  but  others,  in  which  the 
reaction  was  made  alkaline  by  means  of  lime  water,  did  not  absorb 
oxygen  from  the  air  any  quicker,  when  subjected  to  the  same 
conditions.  The  calcium  sulphite,  when  prepared  in  the  dry  way 
by  passing  the  fumes  of  burning  sulphur  over  slaked  lime,  behaves 
in  a  similar  manner.  The  commercial  article  is  generally  prepared 
by  tliis  method,  and  seldom  contains  above  three  per  cent,  of 
sulphuric  trioxidc.  As  an  illustration,  I  give  the  analysis  of  a 
sample  of  calcium  sulphite  from  Messrs.  "W.  Bailey  &  Son,  of 
IS'olvcrhampton.    It  is  a  line  white  powder,  and  was  kept  in  a 


corked  bottle. 

Sulphuric  dioxide  ,  48-20 

Sulphuric  trioxidc    1-96 

Lime   42-96 

Magnesia   0-32 

Silica  ,  ,   0-29 

Difference  (water,  &c.)   0-27 


100-00 


Tlic  prcpai'ation  on  the  sugar  plantation  of  the  comparatively 
small  quantities  of  calcium  sulphite  required  for  the  defecation  of 
the  cane  juice  must  cause  gi-cat  inconvenience,  particularly  as  tlie 
apparatus  required  for  its  mauufactiu-e  can  only  be  occasionally 
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used.  That  the  planters  can  procure  from  this  country  a  cheaper, 
purer,  and  more  reliable  sulphite  of  calcium  for  tlicir  purpose, 
than  any  they  con  produce  on  the  spot  with  comparatively 
imperfect  chemical  appliances,  is  to  my  thinking  a  fact  well 
worthy  of  their  earnest  attention.  There  is  no  difficulty  whatever 
in  shipping  the  sulphite,  either  as  dry  powder  or  as  paste,  if  the 
latter  form  should  bo  preferred. 

Sulphurous  acid  and  lime  form  only  one  definite  compound,  and 
what  is  known  as  "acid  sulphite,"  or  " bisulphite  of  lime,"  is 
merely  a  solution  of  calcium  sulphite  in  water  charged  with 
sulphurous  acid.  By  passing  sulphuric  dioxide  into  milk  of  lime 
until  it  was  saturated,  1  obtained  a  solution  containing  in 
1000  c.c— 

Sulphuric  dioxide   89-960  grm. 

Lime    2-582  „ 

According  to  this  estimation,  the  s'olubility  of  calcium  sulphite  is 
very  small,  but  that  a  solution  of  greater  strength  can  be  obtained 
is  proved  by  the  following  analysis  of  Messrs.  Bailey  &  Son's 
"  bisulpliite  of  lime  "  :  — 
The  sample  contained  in  1000  c.c. — 


Sulphuric  dioxide   41-018 

Sulphuric  trioxido   1-182 

Hydi-ochloric  acid    0-207 

Lime    18-375 

Magnesia   0-276 

Peroxide  of  iron  and  alxunina    0-185 


There  are  actually  in  this  bisulphite  two  molecules  of  acid  for 
each  molecule  of  base.  This  solution  however,  as  might  naturally 
be  expected  from  its  character  and  strength,  requires  to  be  kept 
in  good  casks  or  other  well  stoppered  vessels,  in  order  to  prevent 
a  partial  loss  of  its  sulijliuzous  acid,  and  consequent  deposition  of 
the  calcium  sulphite  in  the  crystallized  form. 
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AGRICULTURAL  REPORT  OE  ANTIGUA. 
By  Dk.  Feeeland. 

Tho  early  months  of  1872  -sverc  very  dry,  a  gi-eat  scarcity  of 
■water  tlirougliout  the  Island  prevailed ;  ponds  and  streams  vcrc 
nearly  all  empty ;  estates,  after  planting  and  replanting,  -were 
iinable  to  establish  the  crop  before  September,  -when  the  dry 
weather  broke  up  in  a  cyclone  accompanied  -with  a  fall  of  about 
eleven  inches  of  rain. 

The  rain,  although  unusually  late,  finding  the  plants  hardly 
growing  and  the  ratoon  sprouts  only  alive,  continued,  fortunately, 
in  heavy  showers  from  the  beginning  of  October  to  tho  end  of 
December,  with  barely  an  intermission  of  forty-eight  hours. 

As  the  wet  season  commenced  late,  in  fact  before  the  plants 
were  yet  established,  and  a  more  than  usual  irregularity  in  the 
ratoons  everywhere  apparent,  it  is  certain,  but  for  the  very 
forcing  weather  wliich  wc  have  since  experienced,  that  the  crop 
of  1873  would  have  been  very  short. 

It  is  remarkable  that  we  should,  even  in  this  apparently  wet 
season,  still  have  to  notice  the  great  partiality  of  the  rainfall, 
which  has  varied  for  the  year  between  the  middle  and  windward 
districts  from  49-11  to  25  inches;  tho  former  representing  a  tract 
in  some  degree  hilly,  wooded,  and  seasonable ;  the  latter  showing 
up,  as  usual,  a  locality  equally  notorious  for  its  lack  of  moisture, 
its  level  surface,  and  its  light  soU. 

Although  wc  note  then  over  forty-nine  inches  of  rain  in  the 
centre  of  the  island,  wo  can  by  no  means  consider  this  as  favor- 
able ;  for  wp  find  quite  two-thirds  recorded  only  within  the  last 
four  months;  besides,  by  reference  to  our  table  we  see,  1867 — 
54-70,  18C8— 58-24,  18G9— CO-66,  1870—53-03,  1871—45-67, 
and  as  the  rainfall  for  the  first  nine  months  in  each  year  generally 
shows  little  variation,  a  want  of  similarity  in  the  period  just  passed 
unquestionably  dcmpnstrates  it  as  a  di-y  year;  indeed  tho  con- 
stantly recurring  showers  of  the  last  three  or  four  months  go  some 
•way  to  prove  by  their  partiality  that  1872  had  really  no  wet 
season. 
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January,  1873,  was  wet,  the  quantity  of  rain  recorded  being 
4-16  against  January,  1867—2-15,  1868—2-07,  1869—3-15, 
1870-3-20,  1871-2-40,  1872—1-91.  Showers  were  frequent 
and  at  short  inten-als  to  about  the  middle  of  the  month,  -when  a 
strong  north-east  -wind  set  in  with  marked  indications  of  drier 
■preather.  The  retentive  nature  of  the  soil,  however,  still  keeps 
up  the  growth  of  the  present  crop,  and  enables  us  in  a  gi-eat 
measure  to  secure  the  vitality  of  the  next. 

December,  January,  and  February  are  our  planting  months ; 
experience  ha-ving  proved,  beyond  the  possibility  of  a  doubt,  that 
this  is  the  proper  season,  and  that  in  nine  cases  out  of  ten  we  do 
•wrong  when  we  plant  earlier ;  wo,  nevertheless,  notice  great 
anxiety  in  certain  quarters  to  anticipate  the  appointed  time,  by 
giving  way  to  the  temptation  of  securing  the  growth  of  the  fields 
in  October  or  November,  when  perhaps  the  showers  are  frequent 
and  hea-^y.  "\Yc  say,  therefore,  everything  when  we  designate  it 
as  a  temptation ;  and  we  remind  those  who  may  be  so  tempted,  to 
consider  well  the  iU.  effect  a  few  dry  months  will  have  on  plants 
in  any  measure  advanced. 

The  canes  are  everywhere  green  and  gro-wing,  in  some  districts 
we  observe  a  sufS.ciently  forward  state  generally,  with  a  length  of 
reed  quite  equal  to  anything  we  have  witnessed  in  past  years ;  biit  in 
other  localities,  and  on  particular  estates,  we  remark  that  the  fields 
arc  by  no  means  so  forward  as  we  might  desire,  nor  do  we  think 
these  will  be  likely  ever  to  attain  any  length  in  the  present 
season,  unless,  indeed,  we  should  unfortunately  have  a  wet 
harvest,  when  losses  will  arise  quite  equal  to  any  advantage 
gained  by  extra  growth. 

Most  estates  (with  perhaps  the  exception  of  tlie  fields  from 
which  the  supply  of  plants  was  obtained)  have  all  their  lands 
prepared,  planted,  or  gro-wing. 

In  collecting  plants  it  is  desirable  to  be  pai-ticular,  and  we 
notice,  lately,  some  anxiety  e^■inccd  for  the  care  and  prcscn-ation 
of  fields  appropriated  to  the  supply ;  the  mode  of  separating  the 
plant  is  also  well  understood,  and  the  fact  that  the  less  saccharine 
placed  in  the  ground,  the  greater  immunity  from  acidity  and 
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insects  is  likewise  appreciated.  Some  planters,  who  aclvocatc 
soaking  doubtful  plants  for  ten  or  twelve  hours  before  they  arc 
used,  admit  the  inutility  of  adopting  such  a  measure  ia  wet 
weather,  and  this  we  think  reasonable,  for  nothing  is  reaUy  gained 
by  it  except  the  elevation  of  a  badly  developed  eye,  or,  perhaps  in 
dry  seasons,  it  may  act  favom-ably  by  washing  away  and  destroying 
minute  insects  which  sometimes  injure  the  growing  plants. 

"We  notice  that  the  drill  is  the  planting  implement  now  com- 
monly used,  and  although,  it  may  no  doubt  be  more  certain  in  its 
effects  in  dry  weather,  or  on  ill  prepared,  badly  drained,  and  only 
recently  opened  ground,  we  question,  with  the  present  fine  tilth 
and  good  drainage,  if  we  might  not  be  equally  as  successful,  and 
ultimately  reap  a  heavier  return  by  introducing  again  the  now 
discarded  hoe. 

The  original  purpose  in  the  use  of  the  drill  was  that  a  deep 
Vertical,  close,  and  unbroken  hole  should  be  made  for  the  reception 
of  a  plant  at  least  ten  inches  long,  and  long  enough  to  touch  and 
drain  moisture  from  the  cool  subsoil ;  but  we  perceive  within  the 
last  few  years  a  departm-c  from  the  legitimate  use  of  this  imple- 
ment, which  quite  does  away  with  any  advantages  it  may  really 
possess  over  its  old  fashioned  rival.  We  aUude  to  the  practice  of 
plunging  the  drill  into  the  ground  at  a  sharp  angle,  or  far  out  of 
the  perpendicular,  then  leaning  it  backwards  and  forwards  to 
extricate  and  break  it  out  of  its  position,  whereby  a  very  shallow 
bed  only  can  be  obtained  in  the  loosened  earth  for  a  ridiculously 
short  plant.  This  careless  and  slovenly  manner  of  using  a  really 
valuable  instrument  reduces  it  certainly  to  a  minimum. 

Wc  have  heai-d  more  than  one  planter  mention  what  we  have 
ourselves  observed,  viz. : — that  the  growth  of  the  canes  for  the 
past  six  months  has  been  by  no  means  in  proportion  to  the  amount 
of  moisture,  and  as  the  season  was  particularly  deficient  in  electricity. 
We  look  upon  the  observation  as  at  least  curious,  leading  us  to 
inquire  how  far  we  may  attribute  the  fact  noticed  to  the  absence 
of  those  formations  of  ammonia  so  stimulating  to  vegetation,  and 
BO  constantly  attending  thunder  showers. 

The  present  has  been  a  fair  season  for  testing  the  improved 
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state  of  Antigiian  agriculture  ;  for  notwithstanding  the  incessant 
showers,  wo  hardly  noticed  a  blade  of  grass,  cither  in  the  growing 
fields  or  in  the  mimberlcss  acres  of  prepared  land.  This,  in  a  great 
measure,  if  not  entirely  due  to  the  system  of  farming  and  draining 
now  uniTersally  adopted  throughout  the  island,  and  contrasts 
favorably  with  what  we  know,  would  hare  been  the  state  of  things 
under  similar  circumstances  only  ten  years  ago. 

The  very  fine  clean  appearance  of  our  land,  with  the  full  wide 
bank,  deep  hole,  and  heavy  bar,  shows  the  rapid  onward  stridcB 
field  operations  have  lately  taken  ;  and  it  is  pleasant  to  look  back 
a  few  years,  when  we  can  remember,  that  even  on  the  highest 
cultivated  estates  at  this  season,  preparation  would  only  bo  about 
half  advanced.  Such  a  condition  now  would  be  exceptional, 
indeed,  a  glance  exhibits  the  lengthened  fallow  and  the  high 
standard  agriculture  has  attained. 

"We  do  not,  however,  think  these  improvements  due  to  steam 
machinery  alone,  but  rather  to  that  force  in  conjunction  with  fann- 
ing. The  former,  by  enabling  the  crops  to  be  quickly  reaped, 
allows  time  to  be  devoted  to  the  preparation  of  the  land ;  whilst 
the  latter,  calling  into  existence  a  class  adapted  only  to  lighter 
duties,  has  to  such  an  extent  economized  labour,  that  the  able- 
bodied,  who  under  the  old  rigime  woidd  have  been  fuUy  occupied 
in  weeding  in  large  gangs,  are  now  more  profitably  and  suitably 
utilized  to  the  purposes  of  manufacture. 

Ve  attribute,  then,  with  good  reason,  any  perfection  achieved, 
or  success  with  which  we  have  been  crowned,  almost  solely  to  the 
system  of  farming ;  it  is  not  only  the  greatest  improvement  ever 
introduced,  but  we  go  so  fiu-  as  to  believe,  by  supplying  the  place 
of  a  full  labour  market  our  continued  existence  as  a  sugar  growing 
colony  depended  upon  its  introduction  ;  in  fact,  it  was  the  straw 
at  which  the  sinking  planter  caught,  and  it  has  kept  him  not  only 
floating,  but  brought  liis  fields  to  a  perfection  that  must  unques- 
tionably stamp  Antiguan  husbandry  as  the  acme  of  tropical 
agriculture. 

The  present  yam  crop  wc  fear  must  prove  a  failure ;  but  our 
forefathers  consoled  themselves  under  similar  cii'cunistances  by  the 
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following  couplet,  composocl  probably  by  their  united  efforts  in  a 
■weak  and  poetic  moment : — 

"  Fine  canes  you  want,  much  rain  must  bo  ; 
But  canes  when  fine,  no  yams  you  see." 
To  which  we  might  add  : 

"  For  mud  and  yams  they  don't  agree." 
The  red  yam  is  without  doubt  the  sort  most  likely  to  do  wcU 
for  a  succession  of  years,  and  as  the  peculiar  time  of  planting  this 
variety  would  be  about  the  month  of  August,  when  we  usually 
have  rain,  the  certainty  of  establishing  would  be  nearly  always 
secured;  besides  being  easily  preserved  and  less  liable  to  decay 
when  stored,  it  is  a  kind  which  we  think  ought  to  be  more 
cultivated. 

Guinea  com  appears  to  have  been  extensively  planted,  and  has 
succeeded  well ;  the  grain,  although  now  ripening  rapidly,  is  not 
yet  dry  enough  for  storing,  like  seed  crops  in  general.  Guinea 
com  is  most  uncertain,  and  liable  to  be  destroyed  by  the  large 
black  ant  which  infests  our  fields  in  dry  weather.  To  insure, 
therefore,  the  germination  of  the  seed,  the  old  plan  of  a  few  hours, 
soaking  in  water,  to  which  aloes  or  common  building  lime  has 
been  added,  we  have  found  beneficial. 

We  consider,  on  good  land,  the  end  of  September  to  be  quite 
early  enough  for  planting  Guinea  com.  If  put  in  earlier  it  usually 
runs  up  to  a  length  easily  acted  upon,  and  "lodged"  by  the  high 
January  winds,  besides  entailing  the  inconvenience  and  waste 
which  must  necessarily  attend  reaping  from  an  overgrown  stalk. 

As  soon  as  the  plants  are  two  feet  high,  they  should  be  thinned 
out  so  as  to  secure  only  the  maturity  of  about  four  stalks  in  each 
hole  ;  for  if  this  be  not  attended  to  carefully  and  early,  the  bunches 
will  attain  a  crowded  condition  incompatible  with  the  production 
of  heavy  ears.  It  is  necessary  to  store  before  the  cars  arc  quite 
dry,  otherwise  the  grain  becomes  casUy  detached  and  falls  out 
unperceived.  Some  planters,  who  invariable  store  com  early,  to 
prevent  loss  from  manipulation,  consider  it  neccssaiy  cither  to 
spread  the  ears  evenly  and  thinly  in  a  floored  room,  or  (where 
space  will  not  admit)  at  once  to  pack  closely,  keeping  the  heap  so 
packed  quite  uudisturbcd  until  tlie  mass  becomes  diy  by  its  own 
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generated  heat.  In  adopting  this  self  drying  process  'wc  must, 
however,  be  particular  that  the  com  is  never  disturbed  or  moved 
in  any  way  after  it  has  once  been  packed,  and,  in  fact,  not  until 
we  are  quite  sure  from  the  reduced  temperature  that  the  whole 
mass  is  dry  and  fit  for  use. 

"We  mark  with  pleasure,  just  at  this  moment,  a  plentiful  supply 
of  native  provisions  in  our  market.  The  poor  have,  therefore, 
been  temporarily  relieved  ;  but  we  must  anticipate  a  recurrence  of 
those  scenes  of  privation  and  want  witnessed  in  the  past  year, 
unless  a  more  general  determination  for  provision  planting  becomes 
quickly  developed. 

We  call  attention  to  the  remarkable  discovery  recently  made  by 
our  Magistrates  in  reference  to  the  law  for  the  punishment  of  cane 
stealing,  wliich  must  tend  iu  a  great  measure  to  prevent  redi-ess 
being  sought  under  that  Act.  "We  cite  as  an  example,  one  estate 
in  our  parish  alone  wliich  in  accession  to  the  value  of  stolen  canes 
recently  lost  fifteen  shillings  by  so  prosecuting.  The  parties 
summoned  were  convicted  and  fined,  in  addition  to  costs,  but 
naturally  unable  or  unwilling  to  pay  anything  were  sent  to  jail, 
which  it  would  appear  entitles  the  prosecutor  to  be  at  once 
mulcted  in  expenses,  even  if  the  culprit  afterwards  efifccts  at  any 
period  of  his  incarceration  to  be  discharged  from  the  imposed  fine. 

"We  enquire  in  our  ignorance,  whether  it  would  not  bo  cheaper 
to  bear  in  silence  and  resignation  the  first  loss  of  the  stolen  canes, 
rather  that  gratuitously  augment  the  injury  by  adding  the  cost  of 
complaint,  and  we  enquire  further  for  the  wisdom  of  a  decision 
which  so  evidently  places  a  penalty  both  on  the  complainant  and 
defendant. 

In  review  of  the  past  month,  with  the  present  condition  of  the 
crop,  and  the  almost  certainty  of  our  annual  diy  season,  wc  arc 
inclined  to  look  for  good  returns  only  in  particular  districts  and  on 
particular  estates. 

"With  heavy  showers,  however,  to  the  end  of  February,  the  Island 
may  yet  reach  its  average  shipment,  but  we,  nevertheless,  anticipate 
general  disappointment  in  the  ratoon  fields,  which,  although  green 
and  vigorous,  arc  by  no  means  so  full  as  usual. — Antigua  Times, 
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GREENOCK  SUGAR  REFINERS. 

There  have  been  until  -within  the  past  few  days,  t-n-clve  sugar 
refineries  in  operation  in  Greenock,  and  there  ai-c  three  in  the 
course  of  construction.  Of  the  latter,  the  magnificent  refinery 
being  erected  by  Messrs.  Alexander  Scott  &  Sons,  on  the  site  of 
the  old  house  of  Messrs.  Anderson,  Orr  &  Co.,  is  the  nearest  to 
completion,  and  will  probably  begin  melting  in  about  two  months. 
Of  the  other  two  refineries  building,  which  are  on  an  equally  vast 
and  splendid  scale,  it  is  impossible  to  state  with  any  degree  of 
certainty  when  they  may  be  ready,  although  probably  in  about 
twelve  months  we  shall  find  them  both  in  active  operation.  The 
following  are  the  names  of  the  various  refining  flmis,  and  average 
weekly  out-put.  In  the  ease  of  the  three  uncompleted  refineries, 
the  lowest  probable  estimate  of  out-put  is  given.  The  total  out-put 
is  now  reduced,  in  consequence  of  the  unfortunate  occiu-rence  of 
fire  on  the  premises  of  Messrs.  John  Walker  &  Co.,  an  event  which 
took  place  on  the  25th  ult. 

Average 
■Weekly  Out-put. 
Alexander  Anderson  &  Sons    300  tons. 

Ballantine  &  Rowan   280  ,, 

Blaii-,  Reed  &  Steel   500  „ 

Cartsburn  Sugar  Refining  Co   150 

Crahall,  Allison  &  Co   300  ,, 

D.  &  J.  Gibb   180  „ 

Glebe  Sugar  Refining  Co   750  „ 

NeUl,  Dempster  &  NeUl    330  ,, 

Archibald  Patten  &  Co   230  „ 

Paul,  Sword  &  Co   250  ,, 

Alexander  Scott  &  Sons    450 

John  Walker  &  Co   800  „ 

Building: —  4,520  tons. 

Clyde  Sugar  Refining  Co     600  tons. 

James  Richardson  &  Co   500 

Alexander  Scott  &  Sons  (Refinery  No.  2)  ... ,    500  ,, 

From  the  Greenock  Sugar  Trade  Seview. 
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THE  ACTION  OF  ANIIIAL  CHAECOAL. 

EEFCTATION  OF  ME.  WEENHKIXk's  THEOEY. 

By  De.  KoHLEAirscH. 

In  an  article  puMishcd  by  Mr.  "Womekink,  in  the  Zeitschrift  * 
(1872,  page  94),  the  author  reproaches  practical  men  engaged  in 
the  manufacture  of  sugar,  with  heing  far  from  having  a  precise 
and  clear  idea  of  the  mode  of  action  of  animal  charcoal.  He  adds 
that  there  is  no  established  science,  nor  complete  theory  of  the 
phenomena  of  filtration  by  charcoal  published.  "Without  troubling 
ourselves  further  with  the  objurgations  of  Mr.  "Wcrnckink,  we 
■will  refer  to  the  answer  of  Mr.  Scheibler  {Zeitschrift,  p.  101), 
which  reduces  his  assertions  to  their  just  merit. 

In  fact,  Mr.  Scheibler  shows  by  experiments  made  in  the 
laboratory  of  the  Association,  that  the  hypothesis  of  Mr.  "Wemekink 
and  his  pretended  "  theory  "  are  devoid  of  all  scientific  basis,  so 
far  as  they  relate  to  the  phenomenon  of  absorption  of  lime  by 
condensed  carbonic  acid,  and  to  the  phenomenon  of  decoloration  by 
ozonized  oxygen. 

"With  reference  to  the  decolorisation  of  the  juices,  considered  by 
Mr.  "Wcmekiak  as  a  simple  bleacHng,  analogous  to  that  of  tissue, 
since  he  supposes  that  under  the  influence  of  the  oxygen  of  the 
air  condensed  in  the  char,  the  vegetable  coloring  matters  which 
are  easier  to  attack  than  the  sugar,  are  oxydised  or  decomposed, 
that  is  to  say,  climiaatcd  ; — it  wUl  be  sufficient  to  cite  the 
following  experiment : — 

"We  have  mixed  100  c.c.  of  ammonia  with  66  grammes  of  new 
char,  and  let  it  stand  for  twenty-four  hours.  Then  being  filtered 
and  brought  to  100  c.c,  the  liquor  was  examined  in  Stammer's 
colorimetrc;  but  although  the  tint  was  decidedly  yellow,  the 
colour  was  so  slight  that  it  could  not  be  measured. 

"We  then  made  a  solution  of  1  gramme  of  molasses  in  100  c.c.  of 
distilled  water  :  the  liquor  indicated  14  m.m.  by  the  colorimetre, 
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corresponding  to  7-14  of  colour.  These  figures  established,  vro 
proceeded  at  once  with  our  experiment.  We  weighed  66  grammes 
of  the  same  animal  charcoal,  and  added  the  100°  c.c.  of  molasses 
solution;  the  liquor  after  standing  twenty-four  hours,  was  filtered, 
and  brought  to  250°  c.c.  On  comparing  the  liquor  with  the  semi- 
normal  tint  of  the  colorimetro,  the  height  indicated  was  200  m.m., 
2  X  200 

or,  — 25 —  =160  m.m.  of  the  nonnal  tint,  the  corresponding 
colour  is  expressed  by  0'63. 

"We  then  treated  the  char,  three  different  times,  twenty-four 
hours  each  time,  with  100°  c.c.  of  ammonia,  always  bringing  the 
filtered  liquor  up  to  250°  c.c.  Comparing  the  first  and  second 
operation  with  the  normal  tint,  and  the  third  with  the  semi-nonnal 
tint,  we  obtained  the  following  results : — 

I.  =  80  m.m.,  and  for  100  c.c.  =  32  m.m.;  corresponding  colour  3-13 
II.  =  101  m.m.,      „     100  c.c.  =  40  m.m.;         „  „  2-60 

III.  =  33-t  m.m.,      „     100  c.c.  =131m.m.;         „  „  074 

Total  colour  regained   6'37 

The  total  coloiu-  of  the  molasses  solution  is  given  above  a?  7- 14. 
Now,  the  char  not  having  absorbed  0'63,  had  therefore  retained 
6'51,  consequently  the  amount  of  the  coloring  matter  absorbed 
by  amomnia  being  6-37,  we  have  got  back  98  per  cent,  of  tlie 
colouring  matter  abstracted  by  the  char  from  the  molasses  solution. 
"Wc  think  that  these  figures  will  suffice  to  close  against  the 
arguments  of  Mr.  "Wcmekink ;  even  the  little  door  of  escape  left 
open  by  Mr.  Scheiblcr,  by  his  saying  (ironically,  no  doubt),  that 
perhaps  the  coloring  matters  in  the  molasses  solution  might  be 
collected  in  their  nascent  state,  by  heating  the  char  with  a  ciuTcnt 
of  hydrogen. 

Whatever  may  be  Schcibler's  phenomenon  of  decolorisation  by 
calcination  in  a  current  of  hydrogen,  we  have  certainly  not  met 
with  any  bleaching  phenomenon  in  all  our  experience  with  animal 
char,  and  we  believe,  wc  may  aflinii,  that  such  a  phenomenon 
seldom  or  never  takes  place  in  these  conditions,  but  that  the 
coloring  matters  are  absorbed  by  surface  attraction,  which  indeed 
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is  a  well  known  quality  possessed  ty  char,  ia  common  with  many 
other  organic  and  inorganic  suhstanccs,  such  as  pumice-stone, 
albumen,  hydrated  oxide  of  iron,  vegctahlo  charcoal,  &c. 
Lastly,  we  must  now  refute  the  assertion  of  Mr.  'Wemekink,  that 
ammonia  and  its  salts,  substances  now-a-days  so  important  to  the 
artificial  manure  manufacturer,  can  be  obtained  at  a  very  low  price 
by  passing  a  current  of  steam  through  calcined  char. 

Mr.  Wemekink  comes  to  tliis  conclusion  by  supposing  that  the 
formation  of  free  nitrogen  takes  place  in  the  pores  of  the  char,  at 
the  expens.e  of  the  atmospheric  air.  This  nitrogen,  in  the  presence 
of  steam,  would  form  ammonia,  of  which  one  part  would  combine 
with  the  carbonic  acid  of  the  char,  and  the  other  part  would  be 
carried  away  by  the  steam  current. 

In  support  of  his  opinion,  Mr.  Wemekink  is  satisfied  with 
stating,  that  no  one  has  as  yet  practically  succeeded  in  entirely 
exhausting  the  source  of  ammonia  by  treatment  with  steam. 
Further,  he  says,  there  has  been  no  analysis  made  with  the  object 
of  determining  the  ammonia  escaping  from  the  filters,  treated  by 
steam.  Lastly,  he  pretends  that  the  quantity  of  ammonia  is 
"cyidently"  too  considerable  to  justify  in  the  least  the- hypothesis, 
that  it  is  derived  from  the  combustion  of  nitrogenous  substances, 
and  he  adds,  that  this  is  so  much  more  "true,"  when  we  consider 
that  in  the  rcviyiflcation  of  the  char,  these  substances  are  as  much 
as  possible  eliminated  before  calcination,  either  by  alkaline  treat- 
ment, by  fermentation,  or  by  washing,  c&c. 

Although  such  a  demonstration  is  very  unlikely  to  attract  the 
attention  of  competent  persons,  inasmuch  as  practically  negative 
results,  or  the  absence  of  analytical  data,  cannot  be  taken  as 
argument  in  favour  of  a  hypothesis,  nevertheless  we  thought  it 
our  duty  to  discuss  these  assertions,  point  for  point,  upon  the 
ground  of  analysis,  in  order  to  prevent  similar  ideas  taking  root  in 
the  sugar  industry. 

To  show  that  the  ammonia  produced  daiiing  the  treatment  by 
steam  is  not  of  atmosphene  origin,  but  resulting  from  tlie  nitrogen 
contained  in  tlie  residues  of  nitrogenous  combustion,  we  liave 
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made  tlie  following  experiments  :  vro  heated  a  certain  quantity  of 
good  new  cliar,  containing  7'GG  per  cent,  of  carbon,  with  a  mixture 
of  lime  and  soda,  which  gavo  1-2738  of  nitrogen. 

AVe  then  calcined  in  a  closed  vessel,  a  sufficient  quantity  of  this 
char  for  our  oxpoiimcnt.  Tho.oxpoiiment  finished,  we  spread  out 
the  residue  of  the  calcination  upon  a  largo  surface,  to  allow  it  to 
absorb  as  much  atmosjihciic  air  as  possible,  and  wc  may  as  well 
here  state,  that  while  emptying  the  apparatus,  wc  have  perceived 
a  strong  odour  of  ammonia  and  of  cyanic  compounds.  Wc  then 
determined  the  quantity  of  nitrogen  by  estimation  of  the  ammonia. 
The  char  diied  and  rcoalcincd  was  again  analysed  for  nitrogen  and 
ammonia,  and  the  deteniiinations  continued  in  this  manner,  till  it 
was  impossible  to  obtain  any  further  indication  of  their  presence. 

As  was  stated  above,  the  detemination  of  nitrogen  was  made 
by  heating  the  char  in  a  tube  with  lime  and  soda,  and  by 
collecting  the  gas  in  sulphuric  acid.  The  determination  of  the 
ready-formed  ammonia  was  obtained  in  the  following  manner ; — 

"We  placed  120  grammes  of  char,  free  from  dust,  in  a  conical 
shaped  glass  vessel  (of  50  m.m.  diameter  at  its  base,  and  8  m.m. 
at  its  apex),  provided  at  the  upper  part  with  a  perforated  cork  to 
receive  a  glass  tube  connected  with  a  globe  of  water  to  produce 
steam.  The  lower  pmt  of  this  conical  vessel  was  hermetically 
connected  with  a  Woolf 'b  bottle,  half  filled  with  caustic  lime,  and 
the  second  tube  of  the  bottle  communicated  with  a  receiver.  This 
tube  was  70  m.m.  in  length,  in  order  to  condense  as  much  as 
possible  the  vapoui"  passing  thi-ough  it,  and  to  avoid  too  great  an 
accumulation  of  liquid  in  the  receiver :  the  latter  was  provided 
with  an  aspirator.  Having  brought  the  water  in  the  globe  to  the 
boiling  point,  we  opened  the  tap  of  the  aspirator,  allowing  tho 
water  to  flow  from  it  sufficiently  slowly  to  be  able  to  count  tho 
bubbles  produced  in  the  receiver. 

The  steam  then  passed  tlu'ough  the  char,  and  carried  with  it  a 
part  of  the  ammonia  in  a  gaseous  state,  and  partially  condenses 
itself  on  the  caustic  lime,  but  it  soon  becomes  free  again,  and 
condenses  in  the  sulphuric  acid  in  the  receiver.    In  cvciy  cxperi- 
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ment  the  aspiration  was  continued  four  hours,  although  -we  had 
ascertained  from  previous  experiments,  that  after  the  third  hour 
there  vas  no  more  acid  neutralised  by  ammonia.  After  having 
■well  washed  the  tube  of  communication,  and  added  the  washings 
to  the  contents  of  the  receiver,  we  have  determined  the  ammonia 
by  a  ten  per  cent,  solution  of  potash. 

"We  give  here  the  results  of  the  determinations  of  ammonia  and 
nitrogen : 

Carbon.  Ammonia.  Nitrogen. 
Per  cent.     Per  cent.     Per  cent. 
New  Char    7-66  ..     —     ..  1-269 

1.  First  calcination   —   ..     —     ..  1-200 

2.  First  steam  treatment, ., .    —   .,  0-0173  ..  — 

3.  Second  calcination   —  ..     —     ..1  -200 

4.  Second  steam  treatment . .    —  . .  0-0144  . .  — 
6.  Thii-d  calcination    5-28  ..     —     ,.  1-029 

6.  Tliird  steam  treatment  . .    —  . .  0-0061  . .  — 

7.  Fourth  calcination   —  . .     —     . .  0-977 

8.  Fourth  steam  treatment. .    —   ..  0'009l  ..  — 

9.  Fifth  calcination   2-99  ..      —     ..  0-807 

10.  Fifth  steam  treatment   ..    —  .,  0-0018  ..  — 

11.  Sixth  calcination   —  ..     —  .,0-780 

12.  Sixth  steam  treatment  ..    —  ..  0-0010  ,,  — 

13.  Seventh  calcination   2-09  . .     —     . .  0-539 

14.  Seventh  steam  treatment. .    —   , ,     —     . ,  — 
These  figitres  speak  for  themselves,  and  do  not  require  further 

demonstration. 

The  fli-st  column  shows,  as  will  be  easily  understood,  the 
increased  diminution  of  carbon,  according  to  the  different  calcina- 
tions ;  the  third  column,  the  decrease  of  the  figure  for  nitrogen 
with  that  for  the  carbon  from  1-269  to  0'539;  and  the  second 
column  shows  the  diminution  of  ammonia  with  that  of  the 
nitrogen.  The  latter  column  shows  also  that  the  matter  for 
analysis  reduced  to  80  grammes,  did  not  allow  of  the  further 
quantitative  determination  of  the  ammonia,  in  the  moment  the 
nitrogen  fell  to  42-5  per  cent  from  its  primitive  proportion.  If, 
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after  the  experiment  of  No.  13,  we  had  reduced  the  char  to  a  lino 
powder,  and  then  Kubmitted  it  to  a  strong'  calcination,  and  sup- 
posing we  liad  operated,  for  instance,  upon  200  grammes,  wo 
would  no  doubt  have  succeeded  in  making  further  determinations 
of  ammonia,  but  what  is  beyond  a  doubt,  that  in  proportion  to  tho 
increase  of  tho  minimum  of  nitrogen,  wc  would  not  have  found  a 
trace  of  ammonia. 

Wo  had  thouglit,  in  starting,  that  the  quantity  of  nitrogen 
obtained  in  the  first  discharge,  and  tho  nitrogen  contained  in  tho 
char,  after  the  second  calcination,  would  represent  tho  total  of 
nitrogen  found  after  the  first  calcination,  but  the  loss  in  nitrogen 
gas  observed  during  the  discharge  and  cooling  in  tho  air  of  tho 
residue  is  too  manifest.  The  char  indicating  1-200  nitrogen  after 
the  first  calcination,  and  the  amount  of  the  two  following  opera- 
tions increasing  to  1-137,  there  was  consequently  a  loss  of  nitrogen 
=  0-063,  during  the  calcination.  As  to  tlio  qaiestion  of  knowing 
if  the  char  retains,  similar  to  the  soil,  small  quantities  of  ammonia, 
inextricable  by  steam,  we  leave  it  undecided,  without  considering 
it  possible. 

{To  be  continued.) 


Eschdieb  E\-Aroii.\Ton  axd  Croxcher  Mill. — Wc  learn  that  Mr. 
Etienne  Menard,  of  Indian  Eend,  parish  of  St.  !Mary,  has  this 
year  again  succeeded  wc-11  with  the  No.  2  Croncher  mill  and  tho 
Escudier  evaporator,  lie  had  42  aiiJents  of  cane  to  roll,  which 
kept  his  mill  running  forty  days,  and  turned  out  48  hogsheads  of 
sugar,  lie  made  just  twice  as  much  sugar  as  last  year,  and  from 
experience,  operated  his  maehinei-y  much  more  successfully.  Ho 
made  better  and  drier  bagasse  by  removing  nearly  all  of  the 
rubber  wedges  on  the  bagasse  side,  and  replacing  them  with 
wooden  ones,  rianters  who  use  these  mills  should  make  a  note 
of  this.  His  Escudier  evaporator  gave  excellent  results,  and  his 
experience  with  it,  for  two  years  in  succession,  will  do  much  to 
bring  it  into  favoura])le  Jioticc.  ifr.  Menard  is  one  of  the  best 
and  most  successful  planters  in  tliis  section. — 2'/ie  Zauisiaiia  Sugar 
Bowl. 
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IMPEOVED  METHODS  OF  SUGAR  CULTIVATION 
IN  JAMAICA. 
By  Me.  Chaeles  Meltille. 

There  can  be  no  doubt  that  mountain  estates  in  Jamaica, 
possessing  those  necessary  qualifications,  a  seasonable  climate,  and 
a  fertile  soil,  should  prove  highly  remunerative.  The  causes  of 
their  having  failed  to  prove  so,  to  the  extent  anticipated  by  over 
sanguine  proprietors,  may  be  briefly  summed  up  as  follows  : — 

1st.  Large  losses  of  stock  (cattle  and  mules). 

2nd.  Loss  from  canes  having  been  planted  and  brought  to 
maturity  and  allowed  to  rot. 

3rd.  Small  yield  per  acre  of  lands,  especially  clay  hills. 

4th.  Large  expenditure,  in  consequence  of  the  expensive  system 
of  agiiculturc  used — labour  being  scarce  and  dear. 

5th.  Loss  of  molasses  on  voyage  home,  or  say — 

6th.  Inferior  quality  of  sugar  made. 

Possible  cures  will  be  suggested  for  these  evils — 

First,  loss  of  stock  arises  principally  from  the  harassing  nature 
of  the  work  expected  from  the  cattle  La  the  cartage  of  canes  to 
the  mill ;  the  shocks  and  strains  which  an  animal  receives  in  its 
progress  from  a  distant  hill  side  piece  to  the  cane  yard,  being  of 
itself  a  cause  sufficient  to  account  for  the  rapidity  with  which  they 
lose  condition,  pine  away,  and  die.  The  only  remedy  for  this  state 
of  affairs  under  the  present  system  of  carnage,  is  a  largely 
increased  herd  of  stock,  several  good  pastures  where  a  sick  or 
tii'cd  animal  may  recruit  its  strength,  and  a  very  extensive  and 
complete  system  of  hard  and  smooth  roads.  In  my  opinion,  the 
carriage  of  canes  by  cattle,  with  the  onlinary  wains  and  carts,  is  a 
wasteful  and  inefficient  system,  and  should  by  no  means  be  allowed 
to  continue,  when  a  less  expensive  and  much  more  efficient  means 
exists,  devised,  constructed,  and  adopted  by  scientific,  practical 
men,  and  wliich  has  been  found  to  succeed  for  a  number  of 
purposes  similar,  if  not  identical  with,  the  cairiage  of  canes.  I 
refer  to  tramways,  and  will  speak  more  at  length  on  the  relative 
merits  of  the  two  systems  of  transport,  when  considering  the 
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subject  of  tramways  as  the  chief  means  of  preventing  loss  under 
this  head.  Another  cause  of  the  loss  of  stocks  is  disease,  which 
may,  and  in  all  probability  will  occur  at  intervals,  and  which  no 
human  foresight  can  prevent  from  possibly  destroying  the  whole 
herd  of  stock.  I,  would  especially  direct  the  attention  of  the 
planters  of  this  island  to  this  fact,  that  disease  has  appeared  among 
our  cattle,  and  would  earnestly  beg  them  not  to  shut  their  eyes  to 
the  fact,  blindly;  and  supposing  that  they  alone  will  escape  the 
scourge  that  has  of  late  years  decimated  the  herds  of  almost  every 
civilized  land. 

Secondly,  loss  arising  from  canes  having  been  planted  and 
brought  to  maturity,  and  allowed  to  rot. 

In  many  instances  this  arises  from  inefficient  machinery,  but 
the  cure  for  it  is  evident;  but  the  greatest  and  most  serious  losses 
under  this  head  arise  from  the  inability  of  the  cattle  to  bring  the 
canes  quickly  enough  to  the  mill ;  this  wUl  also  be  more  fully 
treated  further  on. 

Thirdly,  loss  arising  from  the  small  return  of  lands. 

Under  this  head,  we  shall  have  to  consider  the  whole  system  of 
preparation  of  land  and  tillage,  for  principally  on  account  of  an 
imperfect  system  does  the  loss  under  this  head  arise ;  and  this  is 
more  especially  the  case  with  respect  to  a  large  portion  of  the 
lands  on  hill  side  estates  in  this  island  consisting,  as  for  the  most 
part  they  do,  of  stiff  clay,  naturally  fertile,  and  abounding  in  both 
the  organic  and  inorganic  substances  requii-ed  by  the  cane  as  food. 
But  the  word  stiff  describes  the  reason  of  their  present  unproductive 
state,  and  the  great  difficulty  of  gi-owing  a  ratoon  on  them.  These 
lands  are  impcn'ious  equally  to  the  roots  of  the  canes,  to  the  sun, 
air,  and  rain,  and  the  consequence  is,  that  after  the  small  portion 
of  land  that  has  been  turned  over  by  the  hoe  of  the  cane  hole 
digger  has  been  exliausted  of  its  supplies  of  nutriment  by  the 
plant,  and  again  consolidated  by  being  left  for  21  months  un- 
touched by  any  implement  but  the  weeder's  hoe,  the  roots  of  the 
eane  being  checked  in  their  search  after  the  food  locked  up  in  the 
solid  land,  the  plant  languislies,  and  even  with  the  use  of  stimula- 
ting manures,  can  only  be  made  to  produce  a  scanty  stole  of 
miserable  canes. 
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The  impossibilities  of  properly  tilling  under  present  circum- 
stances, arises  from  the  fact  that,  the  cattle  which  should  be  used 
for  this  purpose  arc  worn  out  in  the  cartage  of  thousands  of  tons 
of  canes  to  the  mill,  and  arc  with  difBculty,  and  only  with  gi'cat 
loss,  able  to  accomplish  this.  One  other  reason  of  small  returns 
which  applies  more  to  the  flat  and  more  friable  lands,  arises  from 
the  existence  of  a  blight  or  insect,  which  attacks  the  roots  of  the 
plants ;  and  as  their  existence  and  mode  of  attack  seems  to  bo 
almost  unknown,  and  certainly  is  unnoticed  in  the  island.  I  now 
describe  what,  from  continued  observation  and  experiment,  I 
conceive  to  be  the  manner  in  which  this  insect  insiduously  destroys 
our  crops. 

Commonly  known  by  the  name  of  the  "cane  louse,"  this  insect, 
which  is  of  the  class  Aphis  in  its  developed  state  as  a  louse,  very 
much  resembles  the  cochineal,  is  of  a  light  pink  colour,  and 
covered  with  a  fine,  wliite,  furry  substance,  which  seems  to  be 
secreted  by  the  insect,  from  whose  bodies  it  is  scraped  and  collected 
by  the  ants,  who,  it  is  well  known,  feed  on  the  secretions  of  this 
class  of  insects.  From  a  louse  it  devclopcs  into  a  fly,  and  deposits 
its  eggs  upon  the  upper  surface  of  the  cane  blade,  fi-om  whence 
they  are  washed  by  the  rains,  and  deposited  around  each  joint  of 

•  the  cane,  where  they  may  be  discovered  as  a  light  pink  powder 
easily  confounded  with  the  wax  which  exists  in  tliis  -part  of  the 
plant.  When  a  top  containing  these  eggs  is  planted  in  a  light 
open  soil,  when  the  rays  of  the  sun  act  as  a  universal  mother,  they 
are  hatched,  and  the  young  insect  being  placed  by  nature  in  the 
most  favourable  position,  seizes  upon  the  young  roots  as  they  issue 
from  the  joint,  feeds  upon  them,  fattens,  and  kills  the  plant 
which  withers  up,  and  on  being  pulled  from  the  earth  may  be  seen 
surrounded  by  its  destroyers,  and  with  all  its  young  roots  eaten 

■  off.  I  am  at  a  loss  to  characterize  these  insects  ;  in  almost  every 
particular  they  agree  with  the  "  Cocida"  Aphilles  Ordes 
JIbmophn'a,  but  the  females  are  not  apterous,  as  they  do  as  I  relate 
above,  assume  wings,  and  deposit  their  eggs  in  positions  quite 
unattainable  by  wingless  insects. 
The  stiff  clays  are  less  liable  to  the  attacks  of  this  insect,  as 
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from  the  causes  above  stated,  they  are  less  favourable  to  the 
development  of  organic  life,  whether  animal  or  vegetable.  I 
believe,  from  observation,  that  the  louse  becomes  fully  developed 
in  the  end  of  May,  and  that  the  female  assumes  wings  and  deposits 
her  eggs  during  the  summer  months  of  July,  August,  and  Sep- 
tember, and  that  these  eggs  arc  again  hatched  about  December  or 
January ;  consequently  canes  which  are  planted  before  the  end  of 
May,  and  late  in  the  fall,  will  be  safe  from  the  attack  of  this 
insect,  for  at  these  seasons  the  insect  has  left  the  joint  of  the  cane 
and  has  not  yet  commenced  to  deposit  eggs,  therefore  the  tops 
planted  are  free  from  blight  or  ova.  The  eggs  wiU,  it  is  true,  be 
deposited  upon  the  leaves  of  the  growing  plant,  and  as  I  have 
before  described,  lodged  round  the  joints,  there  to  hatch,  but  in 
this  position  they  do  no  harm  to  the  plant,  the  louse  being  unable 
to  pierce  the  rind  of  the  cane,  and  not  possessing  sufficient 
locomotive  power  to  reach  the  roots.  If  the  upper  joints  of  canes 
are  examined  in  the  months  of  Juno,  July,  and  September,  the 
full-grown  louse  will  be  found,  hut  the  plant  will  he  healthy,  as 
the  roots  are  safe.  The  object  then  is  to  plant  a  top  free  from  the 
egg,  and  this  may  he  accomplished,  as  before  stated,  from  the  end 
of  September  to  the  end  of  May,  as  this  includes  the  time  after  the 
last  deposit  of  eggs  in  September,  and  before  the  first  deposit  in  May. 
Fourthly,  losses  by  excessive  expenditure. 

On  this  head,  it  is  sufficient  to  remark  that  the  whole  culture  of 
the  estate,  from  the  cutting  of  the  top  to  the  reaping  of  the  ripe 
canes,  is  perfoi-med  by  manual  labour  alone,  and  tliis  in  a  countiy 
where  labour  of  this  sort  is  proverbially  dear  and  difficult  to 
obtain.  This  system  alone,  so  long  as  it  is  persevered  in,  will,  no 
doubt,  lead  to  the  continued  abandonment  of  sugar  estates,  unless 
it  is  supposed  that  sugar  wiU  always  command  a  price  relatively 
very  much  higher  than  any  other  crop  produced  from  like  areas  of 
land  in  any  known  part  of  the  world. 

5th.  Loss  of  molasses  on  the  voyage  home. 

The  means  of  preventing  tliis  loss  is  well  known. 

6th.  Inferior  quality  of  produce  made. 

The  same  remark  applies  to  this  head. 
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Having  briefly  noted,  what  I  imagine  to  be  the  chief  causes  of 
loss,  in  the  working  of  this  and  simUariy  situated  estates,  I  will 
now  mention  what  I  imagine  to  be  the  rational  means  of  cure,  and 
in  stating  the  conclusions  which  I  have  arrived  after  much 
thought  and  some  study  of  the  subject,  though  I  am  still  open  to 
conviction ;  I  am  decided  by  prejudice  in  favour  of  those  views  on 
the  subject  of  agricultural  management,  advocated  and  practiced 
by  eminent  authorities  in  other  sugar  producing  colonies,  and  to 
some  extent  in  this  Island. 

"With  respect  to  the  means  to  be  adopted  to  prevent  loss  under 
the  first  head,  viz.,  of  Stock,  from  their  beiag  employed  in  the 
arduous  task  of  carting  canes  to  the  mill,  over  rough  or  muddy 
and  steep  roads.  I  have  already  stated  that  I  believe  tramways 
laid  through  the  estate  to  the  mill,  will  be  found  a  far  more  desir- 
able mode  of  transport,  but  we  will  now  proceed  to  compai-e  the 
two  systems,  and  to  examine  their  relative  merits.  "With  cattle 
and  wains  an  extensive  system  of  roads  has  to  be  kept  in  good 
repair,  and  this  very  often  in  parts  of  the  country  where  rain  faUs 
in  abundance,  and  which  is  liable  to  heavy  floods  at  two  seasons 
of  the  year,  the  destructive  effects  of  which,  upon  roads  however 
well  made  and  maintained,  need  not  be  enlarged  upon. 

"WTien  to  this  is  added  the  fact  that  a  large  portion  of  the  land 
of  these  estates  are  hilly  and  composed  of  stiff  clay,  and  where 
the  material  for  the  making  of  the  roads  has  to  be  carted  from 
some  distance,  and  which  material  has  to  be  renewed  every  two  or 
three  years,  in  consequence  of  the  old  roads  sinking  into  the 
yeilding  substratum ;  (this  process  beingjnaterially  assisted  by  the 
imavoidable  traffic  over  the  roads  in  wet  seasons,  to  the  manifest 
injury  of  vehicles,  stock,  and  roads  themselves.) 

It  will  be  seen  that  this  item  of  expenditure  must  be  heavy,  if 
the  roads  are  to  be  maintained  in  anything  like  fair  order. 

The  keeping  of  the  vehicles  in  repair  is  a  matter  of  no  trifling 
cost,  the  constant  repairs  to  wheels  forming  a  large  part  of  the 
regular  carpenter's  bill. 

The  absolute  necessity  of  having  at  command  a  considerable 
class  of  what  may  be  called,  in  a  certain  sense,  skilled  labour,  for 
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the  ordinary  Creole  labourer  cannot,  and  in  fact  will  not,  undertake 
the  working  of  our  cattle,  and  the  coolie  has  been  found  wanting 
in  the  physical  strcngtli  and  endurance  necessary  to  control  the 
steers,  when  carrying  heavy  loads  over  rugged  ground ;  bearing  in 
mind  also,  that  it  is  becoming  more  and  more  difficult  every  day  to 
procure  in  this,  as  in  other  branches  of  the  labour  supply,  people 
who  have  undergone  the  necessary  training,  to  fit  them  for  the 
proper  management  of  stock,  imdor  the  difficulties  to  be  encountered 
in  these  mountainous  parts,  llemembering  also  with  respect  to 
the  character  of  the  roads  over  which  these  loads  have  to  be  drawn, 
that  a  large  per  ccntagc  of  the  deaths  which  occur,  arise  from 
accidents  when  the  cattle  arc  descending  tlie  hills,  when  it  is 
almost  impossible  should  they  fall,  to  prevent  them  being  di-agged 
some  distance  ere  the  wain  can  be  arrested. 

Thoir  liability  to  fall  being  made  (apparently  with  a  purpose) 
as  gi-cat  as  possible,  by  the  whole  weight  being  thrown  on  the 
necks  of  two  steers.  Finally,  observing  from  past  experience  that 
this  system,  without  a  largely  increased  herd  of  stock  already  too 
Unweildy,  is  quite  inadequate  to  the  task  of  reaping  the  crops  in 
time  to  prevent  loss  by  rotting,  leaving  out  of  consideration  the 
losses  likely  to  occur  from  disease,  which  is  becoming  prevalent  in 
all  parts  of  the  world. 

I  think  tliis  system  can  hardly  be  called  an  economical  one,  and 
it  certainly  is  a  cruel,  troublesome,  and  inefficient  one  at  the  best. 
(To  it  eoniimied.J 

The  Greenock  Sugar  Trade  Review  of  Wednesday,  19th  March, 
announces  that  the  refinery  of  Messrs.  John  "Walker  &  Co.,  recently 
destroyed  by  fire,  is  to  be  speedily  reconstructed.  It  understands 
that  arrangements  are  nearly  completed  whereby  the  building  of  a 
new  house  will  be  proceeded  with.  The  house  will  be  differently 
constructed  from  its  predecessor,  and  of  gi-eater  capacity,  as  it  ia 
intended  to  turn  out  about  one  thousand  tons  per  week.  This 
gives  us  the  prospect  of  a  considerable  increase  of  Greenock  refined 
in  the  market ;  but  several  months  must  elapse  ere  tlio  work  is 
accomplished. 
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THE   YIELD   OF  THE   NEW  DUTIES  IN  FRANCE. 
From  the  Sevue  Tolitique  et  Zitteraire, 
(Concluded  from  page  153.) 

Laws  of  1851,  1852,  and  1856. 

The  Deawback  and  the  Aiiempted  Expoetaiion  of  Beetroot. 

But  scarcely  had  this  equality  been  established  between  the  two 
sugars,  when  the  revolution  in  February  1848,  and  its  immediate 
consequence,  the  abolition  of  slavery  in  the  colonies,  upset  all  the 
conditions  of  industry,  and  caused  a  considerable  rise  in  the  price 
of  labour.  New  claims,  on  the  ground  of  the  abolition  of  slavery 
and  the  distance  of  the  French  market,  the  only  one  where  the 
colonial  treaty  permitted  them  to  sell  their  product  were  made  by 
the  planters  to  obtain  (this  time  under  the  shape  of  a  tax)  a 
protection  against  the  beet-root  sugar. 

In  1851  the  Government  brought  before  the  National  Assembly 
a  project  of  law,  dealing  with  these  demands  in  a  manner  well 
calculated  to  pacify  the  complaints  of  the  planters  ;  it  proposed  a 
considerable  reduction  in  the  duty,  and  at  the  same  time  reorganized, 
upon  a  new  basis,  the  system  of  collecting  the  same.  At  last  the  old 
system,  the  existence  of  which,  its  primitive  and  long  forgotten 
character  of  the  dues  of  the  posessipns  of  the  Wed  alone  could 
explain  without  justifying  it,  was  relinquished,  and  the  tax  was 
paid  not  on  the  supposed  jield  of  the  raw,  but  on  the  refined 
sugar  itself ;  the  presumption  disappeared  to  make  room  for  an 
easily  ascertainable  reality. 

This  is  the  system  known  as  duty  on  consumption,  because  the  tax 
is  levied  only  at  the  moment  when  the  merchandise  possesses  all 
the  qualities  required  by  the  consumer,  and  is  delivered  to  the 
grocer  to  be  retailed  to  the  public.  The  natural  consequence  of 
this  change  was  that  the  ordinary  refiners  became  subjected  to 
Government  inspection,  as  had  been  the  case  with  the  manu* 
facturers  and  manufacturing  refiners.  [In  other  words  the  sugar 
was  to  be  refined  in  bond.] 

From  this  time  forth  it  was  officially  admitted,  that  the 
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legal  return  required  from  the  raw  sugar,  was  frequently  inferior 
to  the  yield  actually  obtained  by  the  refiner.  For  instance,  the 
amount  of  the  latter  might  be  75  per  cent,  instead  of  70  per  cent. 
'Now,  since  the  refiner  had  paid  duty  only  on  the  70  per  cent, 
there  remained  in  his  hands  5  per  cent  on  whicli  no  duty  had  been 
charged,  and  which,  novertholoss,  was  sold  at  the  same  price  as 
the  rest.  By  levying  the  duty  upon  the  actual  yield  ascertained, 
the  Customs  would  have  put  a  stop  to  the  advantages  which  the 
refiners  arc  in  a  position  to  derive,  and  which  they  eagerly  watch 
for,  as  constituting  a  principal  source  of  their  profits. 

If  these  new  principles  had  been  carried  out,  the  duty  upon 
sugar  would  have  been  established  upon  a  sound  and  definite  basis, 
the  natural  and  unfettered  state  of  the  industiy  would  have  been 
no  longer  complicated  by  fiscal  elements,  and  the  exchequer  would 
have  no  longer  had  to  fear  in  every  scientific  advance  the  origin  of 
some  new  fraud  leading  to  an  unexpected  deficit  in  the  returns  of 
duty. 

The  law  was  indeed  voted  on  the  13th  of  June,  1851,  to  come 
into  operation  at  the  beginning  of  1852;  but  several  ministerial 
changes  following  in  rapid  succession,  delayed  the  preparatory 
measures  needful  to  its  being  put  into  execution,  and  the  National 
Assembly  was  taken  by  sui-prise  by  the  coup  d'etat  of  the  2nd 
December,  before  it  could  send  forth  its  work  into  the  domain  of 
commerce. 

The  law  of  the  13th  of  June  1851,  and  the  duty  on  consump- 
tion vanished  together.  The  dictatorial  decree  of  the  27th  March 
1852,  retained  the  tax  on  colonial  sugar,  which  was  only  to  have 
lasted  a  few  years,  but  which  was  prolonged  at  dificrcnt  times  along 
with  divers  other  taxes  until  the  1st  January  1870.  The  disturbing 
efiect  upon  commerce  by  the  abolition  of  slavery  was  however  not 
everywhere  so  deep,  nor  so  lasting  as  had  been  represented.  The 
Island  of  Bourbon,  for  instance,  had  quietly  attained  its  production  of 
1847,  even  before  it  was  assisted  by  the  colonial  drawback.  More- 
over the  decree  of  the  11th  of  July  1861,  the  natural  result  of 
the  famous  treaty  which  introduced  into  our  laws  the  free-trade 
system,  entirely  removed  the  raieon  d'etre  for  a  drawback  on  colonial 
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sugar,  by  destroying  the  colonial  treaty  ■vrhioh.  rcquuml  the 
colonists  to  sell  their  sugar  in  France.  As  soon  as  they  had 
ohtaincd  their  freedom  and  were  on  an  equal  footing  with  the 
mother  country,  they  had  no  plea  to  ask  for  protection  against  the 
beet-sugar  manufacture,  because  it  was  then  open  to  them  to  sell 
in  foreign  markets,  and  thus  to  escape  from  the  competition  of  the 
French  producers.  But,  as  the  colonial  drawback  has  been  finally 
abolished,  and  there  is  no  question  of  rc-cstablishing  it,  we  shall 
not  insist  upon  the  obstacles  which  it  necessarily  opposed  to  the 
development  of  the  beet-root  manufacture. 

This  industry  proves  the  -truth  of  the  saying,  that  a  cause  is 
only  strengthened  by  opposition ;  it  gave  one  of  the  best  examples 
of  the  success  of  free-trade  policy,  in  that  the  effect  of  competi- 
tion has  been  to  make  it  thrive  even  in  proportion  to  the  obstacles 
it  has  had  to  overcome. 

From  the  first  year  of  the  second  empire,  although  the  indigenous 
production  was  then  far  from  having  attained  the  development 
which  it  now  presents,  it  had  been  contemplated  to  push  beet-root 
sugar  into  foreign  markets,  that  the  number  of  its  buyers  might  be 
increased,  that  thus,  by  their  competition  amongst  themselves, 
the  maintenance  of  a  remunerative  price  should  be  insured.  But 
exportation  was  barred  by  the  construction  of  the  tariif,  in  fact 
raw  beet  sugar  was  liable  to  duty  immediately  on  leaving  the  place 
of  manufacture  or  the  bonded  warehouse,  and  if  the  refiner  desired 
to  export  it  after  being  refined,  he  did  not  receive  back  the 
duty  on  consumption  which  he  had  paid.  As  this  duty  of  twenty- 
two  shillings  per  cwt.  was  nearly  equal  to  the  amount  of  the  taxed 
sugar,  it  is  readily  conceivable  that  ho  could  not  present  himself 
in  foreign  markets  where  he  would  have  also  to  bear  the  foreign 
duty. 

It  is  true  a  former  decision  of  the  Minister  of  Finance,  of  the 
1st  December  1846,  had  authorised  the  exportation  of  raw-beet 
sugar  free  of  duty.  But  foreign  commerce  could  not  trust  to  a 
single  decision,  liable  at  any  time  to  be  revoked,  so  as  to  enter  into 
contracts ;  moreover,  what  the  customs  accepted  as  raw  sugar,  was 
cby  sugar  of  very  high  sacchaiine  strength,  and  the  processes  then 
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in  existence  did  not  admit  of  the  production  of  largo  quantities. 
These  qualities  y^crc,  moreover,  at  a  premium  -with  the  French 
refiner,  in  consequence  of  the  considerable  profits  which  the 
difference  between  its  real  and  legal  yield  allowed  him  to  make  by 
the  duty,  always  calculated  on  the  theoretical  system.  There  was 
therefore  no  encouragement  for  exportation,  and  it  was  in  fact 
impracticable,  so  long  as  refined  sugar  could  not  be  sent  out  of  the 
country  without  paying  the  French  duty. 

The  colonial  raw  sugars,  on  the  other  hand,  could  be  placed 
upon  foreign  markets,  after  having  been  rofijicd  in  France.  On 
entering  they  paid  the  duty  of  their  legal  yield,  viz.  :  70  per  cent, 
on  the  gross  weight;  on  leaving,  the  Excise  returned  to  the 
refiner  for  every  70  pounds  of  refined  sugar  exported,  the  tax 
levied  upon  100  pounds  of  raw  sugar;  this  is  what  is  called  the 
drawhack,  a  general  institution  brought  abont  in  the  interest  of 
national  labour  to  correct  the  effects  of  taxes  on  consumption, 
which  would  not  allow  of  an  article  being  manufactured  in  one 
country  intended  for  exportation  into  another.  But  these  100 
pounds  of  raw  sugar  had  in  reality  furnished  75  to  80  poimds  of 
refined  sugar  to  the  refiner.  Consequently  the  Treasury  allowed 
Mm  by  the  drawback  from  8  to  13  per  cent,  more  than  had  been 
paid,  the  result  being  a  veritable  premium  paid  by  the  Treasury 
on  exportation,  for  the  benefit  of  refined  sugar  of  colonial  origin. 

The  law  of  the  28th  June  1856  sought  to  aboU-sh  this  abuse 
by  raising  the  legal  yield  from  70  to  75  per  cent.  The  beet-root 
sugar  manufacturers  took  advantage  of  this  circumstance,  asking 
the  same  right  of  exportation  with  the  drawback  on  refined  sugar, 
and  even  offering  to  be  assessed  at  a  higher  legal  yield — for  instance 
80  per  cent. — by  which  it  would  not  have  been  easily  possible  to 
obtain  as  the  colonial  sugar  did,  the  disguised  export  premium. 
The  Government  remained  inexorable.  It  recognised  perfectly  that 
the  drawback  would  always  constitute  a  loss  to  the  Treasiuy,  and 
in  submitting  to  this  loss  on  colonial  sugar,  it  was  in  consideration 
of  the  gains  resulting  therefrom  to  the  mercantile  marine.  In 
what  manner  could  it  more  distinctly  acknowledge  the  bad 
assessment  of  the  duty?    However,  the  Government  did  not 
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trouble  itself  in  the  least  to  modify  this  by  returning  to  the 
principles  of  the  republican  law  of  1851,  confiscated  with  the 
public  liberties  by  the  coup  d'itat  of  the  2nd  December. 

Law  of  18C0. — Feee  Tkade  and  the  Sugae  Duties. 
The  Unifoem  Type. 

The  free-trade  revolution  form  of  1860  has  now  arrived.  To  aid 
the  French  industry  to  sustain  the  foreign  competition,  Government 
promised  to  establish  railways,  canals,  and  the  reduction  of  taxes. 
In  this  plan  of  reform,  the  interests  of  sugar  were  not  forgotten. 
Since  the  original  law  of  indirect  taxation  of  the  28th  April 
1816,  the  duty  on  sugar  had  been  stationary  at  18/3  per  cwt.  upon 
the  highest  class,  which  amounted  to  21/11  with  the  two-tenths 
then  in  force.  The  law  of  the  23rd  of  May  18C0  reduced  this 
tax  to,  including  the  tenth,  12/2  or  nearly  one-half.  With  a  view 
of  stimulating  the  industiy,  to  perfect  itself,  it  was  decided  that 
all  raw  sugars  should  be  charged  with  the  same  amount  of  duty, 
whatever  their  yield  in  saccharine  matter.  Government  went 
even  further,  by  ofiering  an  arrangement  which  fixed  for  the  juice 
of  the  beet-root  a  legal  yield,  calculated  by  tlic  density  of  the 
juice,  leaving  in  the  hands  of  the  manufacturer,  free  of  duty,  all 
that  he  could  obtain  beyond  the  legal  taxation. 

The  di-awback  was  maintained  to  the  advantage  of  the  colonial 
and  foreign  sugar,  with  the  elevation  of  the  legal  yield  to  76  per 
cent,  on  the  raw  sugar  (later,  it  was  raised  to  79  per  cent.,  by  the  law 
of  the  16th  May,  1863).  In  vain  the  beet-root  sugar  manufac- 
turers endeavoured  to  obtain  the  same  advantage,  although  to  that 
cflPect  they  had  oflfercd  to  accept  a  legal  yield  of  85  per  cent,  and 
one-fifth.*  But  although  refused  to  the  native  producers,  their  in- 
direct benefits  from  the  drawback  were  nevertheless  great,  and 
increased  with  every  progress  in  the  industry  raising  the  real 
yield,  because  the  advantage  is  represented  by  the  surplus  above 

•  A  differenco.  in  tho  legal  j-iold  tetween  the  two  sugars  was  moreover 
very  justifiaWo,  for  tho  proportion  of  saccharine  in  the  raw  beetroot  sugar 
is  generally  higher  than  that  of  tho  colonial  raw  sugar  of  equal  ai)pearanco. 
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the  legal  yield,  which  surplus  ought  to  have  paid  the  duty ;  lastly, 
it  increased  also  with  the  rate  of  duty,  so  that  foreign  sugar, 
charged  with  a  surtax  of  2s.  per  cwt.,  obtained  an  advantage 
therefrom,  which  gave  it  a  preference  over  Prcnch  colonial  sugar. 

Soon  after,  even  before  the  reduction  could  produce  its  natural 
effects  to  the  benefit  of  the  consumer,  the  war  with  Hexico 
necessitated  the  increase  of  the  duty,  from  128.  2d.  to  17s.  Id.  per 
cwt.,  which  again  augmented  the  advantages  of  the  drawback, 
whilst  at  the  same  time  it  injiu-cd  the  Treasury ;  this  advantage 
from  the  drawback  occasioned  a  great  injury  to  the  beet-root 
industry,  by  the  fact  that  their  competitors  were  the  only  ones  to 
profit  by  it,  whereby  their  sugars  were  at  a  premium  with  the 
refiners,  and,  in  consequence,  the  price  of  beet  sugar  was  lowered. 

Exportation  was  becoming,  therefore,  a  most  pressing  necessity 
for  the  beet-root ;  moreover,  owing  to  its  production  constantly 
increasing,  it  now  considerably  surpassed  that  of  the  colonies,  and 
the  home  market  already  overstocked,  and  the  only  one  available 
to  the  beet-root,  threatened  no  longer  to  afibrd  an  adequate 
outlet. 

Since  1856,  the  united  colonial  and  indigenous  production  had 
always  exceeded  the  French  consumption;  in  1856,  by  25,000 
tons;  in  1857,  by  35,000  tons;  in  1858,  by  67,000  tons;  and  in 
1859,  by  61,000  tons,  &c. 

Lastly,  the  innovations  of  the  law  of  the  23rd  May,  1860,  were 
not  favourable  to  all  the  producers  of  beet  sugar.  The  system 
suited  those  in  the  departments  of  the  Oise  and  Aisne,  working 
with  beet-root  very  rich  in  sugar,  but  not  those  in  tlie  depart- 
ments of  the  North  and  the  Pas-de-Calais  where  the  root  does  not 
possess  such  high  saccharine  contents.  The  uniform  standard  on 
which  the  duty  was  based,  gave  advantage  to  those  who  manu- 
factured very  pure  white  sugars,  and  their  industry  very  soon 
developed  itself  with  the  greatest  energy  in  this  direction  of  pro- 
gress. But  every  one  could  not  follow  this  progressive  movement, 
because  it  required  a  very  extensive  outlay  for  an  entire  change  in 
the  plant,  and  those  who  continued  to  make  inferior  camnades 
were  therefore  crushed  by  this  uniform  duty. 
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Law  of  1864. — Tempoeary  Admission  and  the  Cologite  Yields. 

The  result  of  all  these  complaints  was  the  law  of  the  7th  May, 
1864,  which  stands  good  up  to  the  present  time.  It  placed 
beet  and  colonial  sugar  on  the  same  footing  as  far  as  exportation 
is  concerned,  but  substituted  for  the  drawback  regime,  which  was 
generally  admitted  to  be  too  fatal  in  its  effects  upon  the  Treasury, 
that  of  temporary  admission.  When  a  refiner  intends  to  export, 
instead  of  paying  the  duty  the  moment  the  raw  sugar  leaves  the 
manufactory  or  the  bonded  warehouse,  he  signs. an  engagement  to 
export  in  the  space  of  four  months  (reduced  at  present  to  two 
months)  a  corresponding  quantity  of  refined  sugar,  or  else  to  pay 
the  amount  of  duties,  if  he  does  not  within  that  time  present 
certificates  of  discharge  covering  the  required  quantities.  The 
temporary  admission  is,  therefore,  a  simple  suspension  of  payment 
of  duty,  which  now  no  longer  subjects  the  Treasury  to  the 
inconvenience  of  suddenly  refunding  payments  which  it  had 
received,  as  was  the  case  under  the  regime  of  drawback. 

But  the  great  change  introduced  by  the  law  of  1864,  in  the 
reestablishing  of  the  several  types  for  the  assessment  of  duty  was  a 
measure  followed  of  coui'se  by  the  suppression  of  the  premium  on 
fine  sugar.  Since  the  impurities  in  the  sugar  have  the  efieet  of 
making  it  yellow,  a  gradation  of  colour  more  or  less  dark,  for  raw 
sugar  or  cassonades  may  serve  as  a  criterion  of  its  saccharine 
richness.  In  accordance  with  these  facts,  the  Dutch  have 
established  a  series  of  twenty  types  or  samples  carefully  graduated, 
with  which  are  to  be  compared  the  sugars  intended  for  sale  ;  the 
colour  decreases  with  the  rise  of  the  numbers  in  such  a  manner,  that 
number  20  represents  the  whitest,  consequently  the  purest  cassonade. 

The  gradation  is  made  use  of  to  determine  four  categories  of 
sugar,  charged  with  four  different  duties  more  or  less  in  proportion 
to  their  relative  richness. 

This  is  shown  by  the  following  table  : — 


Per  cwt. 


The  type  No.  13,  and  below 

Of  No.  14  to  No.  20   

White  raws  

Kefined   ,  , 


17/- 
17/10 
18/3 
19/. 
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At  the  same  time  the  French  Government  opened  negotiations 
■with  England,  Holland  and  Belgium — which,  like  ourselves, 
pay  duty  upon  the  raw  sugar,  in  order  to  establish  the  basis  for 
a  common  system  affecting  exportation  from  one  countiy  into 
another,  that  thus  the  bounties  wliich  arose  from  the  existing 
discrepancies  might  be  abolished.  Tho  object  was  to  fix  the 
average  yield  of  sugars  of  each  grade  of  colour,  whereupon  to  base 
the  amount  of  a  legal  yield  for  exportation  common  to  the  four 
countries. 

By  the  Convention  of  the  8th  November,  1864,   a  Special 
CoramiBsion  assembled  at  Cologne,  made  expciiments,  which  have 
led  to  tho  following  scale  being  fixed,  known  as  Cologne  yields  : — 
TyiicB.  Yield  per  100  lbs. 

Under  No.  7    67  lbs. 

Nos.  7  to  10   80  „ 

Nos.  11  to  14   88  „ 

Nos.  15  to  18   94  „ 

Tliis  is  the  regime  which  has  been  in  force  for  eight  years. 
"What  have  been  its  effects  ? 

Tho  typo  No.  13  is  equal  to  what  was  formerly  called  a  good 
fourth,  [bonne  qtiatrieme']  it  is  an  average  quality,  and  embraced 
by  far  the  largest  part  of  the  beet-root  sugar  manufactured  previous 
to  1860  ;  above  that  number  there  were  two  qualities  known  as 
helle  quatriime,  and  fine  qmtriime,  whilst  below  there  was  hmme 
ordmaire.  The  organization  of  1 860,  based  upon  the  uniform  duty, 
stimulated  the  manufacturers  to  produce  as  much  as  possible  tho 
two  descriptions  above  the  honne  guatricm«,  namely,  those  numbers 
above  the  Dutch  No.  13,  and  to  provide  themselves  with  niachinciT 
in  view  of  tliis  result.  The  law  of  18G4,  by  re-establishing  tho 
differential  duties,  precisely  reversed  this  tendency.  If  they  could 
always  have  obtained  No.  20,  the  surtax  of  lOd.  per  cwt.  chargeable 
upon  it,  would  not  have  deterred  them ;  but  when  only  No.  14  or  13 
could  be  reached,  this  same  surtax  excecdetl  the  extra  value  of 
the  sugars  indicated  by  these  types,  so  No.  14  or  15  were  sold  for 
less  tlian  No.  13.  This  shows  to  what  perturbations  the  sugar 
industry  was  constantly  exposed  by  the  duty  being  badly  assessed, 
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a  circumstance  wliicli  dominated  all  the  combinations  of  the 
industry. 

But  what  introduces  the  strangest  complications,  is  the  entire 
want  of  correlation  in  the  Cologne  yields  and  the  duty  on  the  divers 
categories  of  sugar  according  to  the  law  of  1864.  A  single 
instance  will  make  it  easily  comprehensible. 

A  refiner  takes  into  his  works  100  tons  of  sugar  below  No.  7 ; 
the  duties  of  1864  being  at  present  augmented  by  five-tenths, 
this  kind  of  sugar  pays  25/8  per  cwt.,  that  is  to  say  a  sum  of 
£2,552  for  one  hundred  tons.  He  sells  this  sugar  under  the 
Hgime  of  temporary  admission,  and  signs  an  obligation  for  £2,552 
in  case  he  should  not  show  an  exportation  of  a  corresponding 
quantity  in  the  space  of  two  months.  Now,  according  to  tho 
results  of  Cologne,  100  tons  of  sugar  below  No.  7  yield  67  tons  of 
refined  sugar ;  and  it  is  this  quantity  the  refiner  is  obliged  to 
export  to  discharge  his  obligation  of  £2,552.  But  by  consulting 
the  tariff  of  1864,  we  find  that  a  hundred  weight  of  refined  sugar 
pays  at  present,  with  the  five-tenths,  a  duty  of  28/8.  It  is,  there- 
fore, with  a  payment  of  28/8  X  20  X  67  =  £1,920  that  the 
refiner  discharges  his  obligation  of  £2,552.  In  practice  the 
refiner  himself  does  not  export.  Any  one  who  has  sold  refined 
sugars  for  exportation  obtains,  on  passing  the  Customs,  a  certificate 
of  exportation,  which  he  can  sell  to  the  refiner  who  has  a  tem- 
porary admission  to  discharge.  These  certificates  are  bought  and 
sold  like  any  other  commercial  security,  they  have  their  quotations 
on  the  exchanges,  and  in  the  newspapers  of  the  Northern  depart- 
ments, like  other  merchandise.  At  present  tho  market  price  is 
30/3  to  30/6  per  cwt.  How  much  has  this  certificate  cost  to  him 
who  sells  it  ?  On  the  duty  of  one  hundredweight  of  refined  sugar, 
that  is  28/8  ;  he  makes  a  profit  of  1/7  to  1/10 ;  this  sum  represents 
the  premium  which  he  has  gained  by  exporting.  The  loss  to  tho 
Treasury  is  8/2  on  the  25/8  amount  of  duty  on  one  cwt.  of  raw 
sugar.  This  8/2  has  been  divided  between  the  exporter,  the 
refiner,  and  the  sugar  manufacturer,  who  sells  his  inferior  qualities 
of  sugar  at  a  higher  price  in  consequence  of  the  fiscal  profits  which 
the  refiner  obtains. 
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The  Law  of  CoEEELATioif. 

The  article  No.  4  of  the  Convention  of  the  8th  Novcmher,  1864, 
precisely  to  avoid  this  result,  provided  for  the  establishment  of  an 
exact  correlation  between  the  duties  of  the  divers  classes  of  sugars\ 
and  the  yields,  which  were  to  be  determined  at  Cologne.  It  is 
this  provision,  which  comes  at  last,  under  the  consideration  of  the 
National  Assembly,  next  Monday.  The  Commission  has  confined 
itself  to  taking,  for  a  starting  point,  the  duty  on  refined  sugar,  and 
cstablisliing  for  the  raw  sugars  a  definite  relation  to  the  legal 
yields. 

Present  Duty     Eeformcd  Duty 


Classes. 
Eefined  

Yield 
per  cent. 
. ..    100  .. 

per  cent, 
s.  d. 
. .    28    8  .. 

per  cent. 
8.  d. 
. .    28  8 

Nos.  19  &  20  . 

96    . . 

. .    27    6  .. 

..    27  7 

Nos.  15  to  18  . 

94    . . 

. .    26  10  ,. 

..     26  11 

Nos.  11  to  14  . 

88    .  . 

I  26  10) 
••  |2,5  7] 

. .     25  3 

Nos.   7  to  10  . 

. ,.      80  .. 

. .    25    7  .. 

..    22  11 

Below  No.  7 

67    . . 

. .    25    7  .. 

.  .     19  3 

Tlio  above  alterations,  in  short,  consist  in  a  reduction  of 
duty  on  the  inferior  qualities,  nearly  in  proportion  to  the  present 
losses  which  they  occasion  to  the  Treasury  by  the  working  of  the 
temporary  admission  system.  A  larger  quantity  of  sugar  will  be 
taxed,  but  the  amount  of  the  tax  will  be  less,  and  in  the  end  the 
Treasury  will  lose  more,  for  at  present  all  low  sugars  under  No. 
10  are  not  subjected  to  the  temporary  admission. 

But  the  Dutch  standard  system  has  moreover  another  disadvan- 
tage for  the  Exchequer  ;  it  is  based  upon  the  colours,  and  at  present 
the  saccharine  richness  bears  no  longer  any  nccessaiy  relation  to 
the  colour.  Sugar  below  No.  7,  contains  sometimes  80  per  cent, 
of  sugar,  and  even  more,  instead  of  67  per  cent.,  which  tho 
experiments  at  Cologne  admit.  It  is  quite  easy  to  obtain  rich 
sugar  under  tho  low  class ;  not  to  speak  of  the  many  particular 
processes,  is  it  not  sufficient  that  the  sugar  should  be  incompletely 
dried  in  the  centrifugals  ?  There  will  doubtless  be  retained  a 
certain  quantity  of  molasses  which  the  machine  should  havo 
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extracted,  and  tliis  molasses  mil  ho  charged  with  duty ;  hut  it 
requires  a  very  smaU  quantity  to  darken  very  much  the  colour  of 
sugar.  As  for  the  pretence  that  the  Government  -wlU  regulate  the 
centrifugal  process,  it  is,  to  say  the  least,  unreasonable. 

To  meet  a  host  of  inconveniences,  which  wUl  not  fail  to  increase, 
the  Government  demanded  the  right  to  make  a  chemical  or  sac- 
charimetrical  analysis  of  sugar,  whenever  there  was  a  suspicion 
that  the  colour  was  not  in  harmony  with  the  saccharine  richness. 
The  Comission  would  not  agree  to  this,  which  is  easy  to  com- 
prehend, for  it  would  have  been  nothing  less  than  the  suppression 
of  the  types  and  their  replacement  by  analysis.  If  it  be  desirable  to 
introduce  this  new  reform,  it  should  be  stated  clearly,  that  the  new 
objections  which  will  result  therefrom  may  be  freely  discussed. 

The  Commission  only  consents  to  have  recourse  to  analysis  in 
cases  where  sugars  approach  very  nearly  to  the  limit  of  a  class, 
and  in  which  their  classification  by  colour  is  doubtful,  that  is,  to 
recognize  that  analysis  shall  not  be  appealed  to  in  cases  where  the 
colour  is  not  doubtful.  The  basis  of  duty  is  not  changed,  and  all  its 
faults  remain.  Sugars  below  'No.  9,  which  at  present  form  so 
important  a  part  of  the  indigenous  production,  are  not  of  doubtful 
classification,  and  nevertheless  have  a  very  high  saccharine 
content, — they  will  continue  therefore  to  escape  duty,  to  the  Iobs 
to  the  Treasury. 

The  Duty  on  Co>'sx7MPnoK'. 

There  is  only  one  remedy  against  deficiency  and  fraud,  namely, 
one  equitable  tax,  a  regime  capable  of  conforming  the  sugar 
industry  to  the  laws  of  political  economy,  instead  of  allowing 
it  to  be  buffeted  incessantly  by  the  caprices  of  the  Treasury, 
which  has  ruled  its  entire  existence ;  it  is  the  duty  on  con- 
sumption, established  upon  finished  refined  products,  when  it  is 
ready  for  food.  In  that  state  there  is  no  more  uncertainty 
about  the  yield,  no  more  series  of  standards,  no  falsification  or 
disguise  is  possible, — it  is  suficient  to  weigh  it. 

"V^Tiat  objection  can  there  be  to  a  system  so  natural  and  so 
simple  ?  It  is,  that  it  would  be  requisite  to  supervise  refineries, 
and  it  is  said  that  this  supervision  is  impossible,  particularly  for 
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refineries  in  large  towns  surrounded  by  buildings,  which  would 
facUitato  clandestine  removal.  But  there  are  under  inspection  five 
to  six  hundred  sugar  manufactories  and  manufactuiing  refineries, 
some  of  them  of  considerable  size,  at  present  under  supervision. 
The  refineries  proper  number  about  thirty,  and  they  were  amdcr 
the  inspection  of  the  Excise  from  1853  to  18G4.  Therefore  the 
thing  is  possible,  and  it  will  be  hard  to  convince  anyone  that  it  is 
more  difficult  to  watch  sugar  bags  at  Villettc  than  casks  of  wine 
at  Bercy. 

It  is  also  said, — and  it  is  even  the  general  opinion, — ^that  the 
Convention  of  1864,  expiring  in  1874,  docs  not  allow  the  duty  to 
be  based  upon  any  other  foundation  than  that  of  the  types.  But 
wc  have  already  in  France  refineries  submitted  to  the  assessment 
of  duty  on  consumption,  those  of  the  manufacturing  refiners. 
Does  this  prevent  them  exporting  their  productions  to  England, 
Holland  or  Belgium  ?  Every  one  knows  it  to  be  the  contrary. 
Why  then  could  the  system  which  rules  thorn  not  bo  generalized 
and  extended  at  once  ? 

EsnlE  AlGLAVE. 


MEMORIAL  OF  THE  SUGAR  REFIIfERS  OF  GREAT 
BRITAIN  AND  IRELAND, 

To  the  Right  Honourable  W.  E.  Gladstone,  First  Lord  of 
Her  ICaJesti/'s  Treasimj. 

Wc  give  the  following  details,  in  order  to  show  cause  for  the 
prayer  of  this  Memorial,  which  is  that  Her  Majesty's  Government 
will  make  such  representations  to  the  French  Government  as  will 
lead  to  the  holding  of  another  Conference  of  the  four  powci-s  who 
are  parties  to  the  International  Convention  of  1864  for  the 
regulation  of  drawbacks  on  the  exportation  of  refined  sugar,  and 
to  a  delay  in  the  progress  of  legislation  in  Franco  on  the  subject 
until  the  four  powers  have  agreed  on  a  united  course  of  action. 

Since  we  addressed  to  you  our  Memorial  of  the  sixth  of  May 
last,  in  which  we  stated  in  detail  our  reasons  for  asking  for  a 
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revision  of  the  Sugar  Drawback  Convention  of  1864,  great  progress 
has  been  made  towards  the  end  in  view.  The  question  of  refining 
in  bond,  and  levying  the  duty  on  the  refined  sugar  iastead  of  on 
the  raw,  proposed  in  our  memorial  as  being  the  only  means  of 
attaining  the  object  of  the  Convention  of  1864,  was  referred  by 
the  French  Government  to  the  Superior  Council  of  Commerce. 
This  CouncU  commenced  its  consideration  of  the  subject  on  the 
8th  of  May  last,  and  concluded  it  on  the  25th  July.  It  held 
eighteen  sittings,  and  took  the  evidence  of  forty-two  witnesses. 
This  evidence,  together  with  the  general  documents,  written 
depositions  and  reports,  are  now  published  in  two  volumes, 
entitled  "  Enquete  sur  la  question  de  I'impdt  du  Sucre  d  la 
consommation." 

The  Council  concludes  its  labours  by  recommending — 
"  The  practice  of  refining  in  tond,  and  the  tax  on  the  finished  production 
as  assuring  with  more  certainty  the  just  distribution  of  the  tax  upon  sugars 
and  its  exact  receipt,  if  this  system  he  accepted  under  eJ&cient  conditions,  by 
the  powers  forming  part  of  the  International  Convention." 

The  President,  M.  Pouyer  Querticr,  in  putting  the  question  to 
the  vote,  remarked  : — 

"In  the  enquiry  made  by  the  Commission,  it  has  been  established  that  the 
standards,  especially  for  indigenous  sugar,  are  of  no  value  in  the  matter 

of  the  regularity  and  certainty  of  the  tax."  "It  is  evident 

that  we  are  taking  steps  towards  this,  and  that  we  shall  arrive  at  it." 

Out  of  eighteen  members  only  five  were  opposed  to  this  vote. 
This  minority  included  the  Secretaire  giniral  du  Ministere  de 
V Agriculture  et  du  Commerce  and  the  Directeur  general  des  JDouanes, 
who  afterwards  represented  France  at  the  International  Conference. 

On  the  first  of  August  last,  this  Conference  was  opened  in 
London.  It  was  held,  at  the  suggestion  of  Her  Majesty's 
Government,  for  the  purpose  of  considering  the  adoption  of 
refining  in  bond,  recommended  in  the  above  resolution  by  the 
Council  to  which  the  French  Government  had  referred  the  question, 
and  asked  for  by  the  trade  of  the  four  countries,  when  at  a  Trade 
Congress  held  in  Brussels  on.  the  17th  and  18th  of  April  last,  it 
was  resolved  as  follows  : — 

"  Has  the  Convention  of  1864,  by  sanctioning  the  principle  of  equality 
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between  the  four  contracting  nations,  attained  its  end?  Iso.  Is  an  immediate 
modification  of  the  Convention  necessarj-  ?  Tee. 

The  Congress  desires  that  the  Governments  taking  part  in  tlxc  Conven- 
tion of  1864,  should  be  asked  to  open,  with  the  shortest  delay  possible,  an 
International  Conference,  with  the  viovr  of  coming  to  a  common  understanding 
as  to  a  system  of  taxation,  which  should  avoid  all  "  drawback,"  and  which, 
though  allowing  to  the  Sugar  Industry  every  liberty  as  regards  manufacture, 
should  assure  to  tho  Treasury  of  each  country  the  totality  of  tax,  at  the 
same  time  that  the  industry  of  each  nation  should  have  complete  equality  in 
its  arrangements.  Towards  this  end  the  Congress  thinks  right  to  recommend 
tho  study  of  the  aforesaid  system  : — Refining  in  bond." 

The  third  of  these  resolutions  was  voted  by  the  delegates  of  tho 
Belgian  manufacturers  of  beetroot  sugar,  the  French  manufacturers 
of  beetroot  sugar,  the  Dutch  refiners,  and  the  British  refiners. 

The  representatiyes  of  the  English  Government  opened  the 
Conference  of  the  four  powers  by  indicating  the  causes  •which  have 
led  to  the  necessity  for  a  revision  of  the  terms  of  the  Convention, 
and  stated  that  in  the  opinion  of  the  English  Government  an  inter- 
national system  of  refining  in  bond  can  alone  remedy  the  present 
inequalities. 

The  Erench  representatives,  declining  to  be  guided  by  the 
decision  of  the  Council  to  which  their  Government  had  refen-ed 
the  question,  defended  the  present  system  of  assessment  by  colour 
and  classification  of  average  qualities. 

The  delegates  from  Holland  stated  that  their  Government,  before 
adopting  refining  in  bond,  wished  to  seek  for  other  means  of 
attaining  the  object  of  the  Convention.  In  default  of  any  such 
system  it  would  not  oppose  the  proposition  of  the  English 
Government.  They  are  reported,  in  the  minutes  of  the  Conference 
published  in  the  second  volume  of  the  French  "  EnquHe,"  to  have 
made  the  following  statement : — 

"  It  appears  indisputable  that  colour  is  no  longer  sufficient,  and  in  every 
case  it  will  not  become  more  sufficient  in  the  future,  for  ascertaining  the 

saccharine  content  in  sugars  Under  these  conditions  the  terms 

of  tho  Convention  no  longer  abolish,  and  the  classification  of  sugars,  accord- 
ing to  their  colour  alone,  will  no  longer  suffice." 

Tho  Belgian  delegates  insisted  that  they  had  carried  out  the 
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terms  of  the  Convention,  and  had  adopted  all  the  measures 
necessary  for  stopping  bounties  on  exportation. 

As  it  is  well  known  that  the  revenue  realized  by  Belgium  from 
its  sugar  duty  is  very  much  below  what  its  consumption  ought  to 
yield,  this  statement  appears  to  want  confirmation. 

They  go  on  to  say  that  their  Government,  for  political  and 
administrative  reasons,  can  never  accept  refining  in  bond.  Their 
explanations  appear  to  point  to  the  objections  which  would  be 
raised  by  the  manufacturers  agaiast  such  a  system.  But,  in  point 
of  fact,  its  beetroot  sugar  manufacturers  not  only  do  not  object 
to,  but  actually  demand,  the  adoption  of  refining  in  bond,  as  is 
proved  by  documents  emanating  from  their  Central  Committee, 
and  by  the  Eeport  of  the  Trade  Congress,  at  Brussels,  already 
referred  to,  which  records  their  formal  vote  in  favour  of  the 
measure. 

The  annual  production  of  beetroot  sugar  in  Belgium  is  now 
75,000  tons,  and  the  duty  on  that  sugar  is  levied,  not  as  in  France 
on  the  sugar  itself,  but  on  the  juice  directly  it  is  expressed  from 
the  root.  As  the  main  principle  of  the  Convention  is  the  classi- 
fication of  raw  sugar  according  to  its  colour  and  the  assessment  of 
the  duty  according  to  this  classification,  we  think  wc  are  right  in 
saying  that,  though  we  arc  aware  of  the  special  clause  in  the 
Convention  regulating  the  mode  of  duty  payment  on  the  juice  as 
practised  in  Belgium,  this  circumstance  places  Belgium  in  an 
exceptional  position  with  regard  to  the  present  question,  and 
justifies  us  in  hoping  that  if  she  insists  on  her  present  opposition 
to  the  proposed  change,  that  determination  may  not  be  allowed  to 
frustrate  any  an-angcmcnt  which  the  other  three  powers  may 
eventually  agree  upon.  As,  however,  the  manufacturers  of  beet- 
root sugar  in  Belgium,  who  represent  the  principal  part  of  the 
sugar  trade  of  the  country,  are  nearly  unanimous  in  asking  for 
refining  in  bond,  there  is  every  hope  that  the  Belgian  Government 
will  eventually  be  disposed  to  agree  with  the  wdshes  of  the  other 
powers.  There  is  also  some  expectation  that  as  the  revenue  from 
sugar  in  Belgium  is  very  small,  the  question  of  the  total  abolition 
of  the  duty  in  that  country  may  soon  arise. 
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Thus,  tho  position  of  opinion  on  the  subject  in  August  last  "was 
that  England  saw  no  vray  of  carrying  out  the  object  of  tho  Con- 
vention, but  by  the  adoption  of  refining  in  bond  in  the  four 
countries ;  that  France  by  the  decision  of  tho  Council,  to  which 
the  Government  had  referred  the  question,  recommended  the  same 
system,  though  her  delegates  at  tho  Conference  supported  a 
difiercnt  view ;  that  HoUand  would  accept  refining  in  bond,  if  all 
other  alternatives  failed ;  that  Belgium  alone  definitely  rejected 
tho  proposal,  in  spite  of  the  wishes  of  her  trade. 

The  French  delegates,  who,  as  we  have  explained,  declined  to  bo 
guided  by  the  result  of  their  recent  ofiicial  enquiry,  prepared  a  series 
of  propositions  as  a  counter  proposal  to  that  of  England.  To  these 
proposals  the  representatives  of  Holland  and  Belgium  gave  in  their 
adhesion.  The  proposals  were  that  sugar  should  still  be  classified 
according  to  its  colour,  but  that  such  classification  should  be 
corrected  by  occasional  resort  to  analysis ;  that  the  yields 
established  by  the  experiments  at  Cologne  should  be  altered ;  that 
France  should  establish  a  correlation  between  its  duties  and  its 
drawbacks,  and  that  Belgium  should  alter  the  basis  on  which  it 
calculates  the  duty  on  its  beetroot  juice ;  that  the  Convention 
should  be  prolonged  on  this  basis  for  two  years.  Though  the 
question  of  refining  in  bond  had  not  been  discussed  on  its  merits, 
these  proposals  conclude  as  follows  : — 

"Theso  proposals  being  of  a  nature  to  abolish  more  complotely  the 
complaints  brought  forward  against  tho  system  of  standards,  it  is  noodless 
to  prolong  tho  discussion  on  tlio  question,  whether  tho  practice  of  refining 
in  bond,  required  by  certain  interests,  would  not  offer  more  disadvantages 
than  advantages  for  the  interests  themselves,  and  for  the  financial  prosperity 
of  the  contracting  states." 

With  regard  to  tliis  sweeping  statement,  which  appears  again  in 
the  protocol,  we  must  remark  that  no  argument  had  been  brought 
forward  in  support  of  it ;  that  the  English  delegates  pointed  out, 
at  the  fifth  Conference,  that  the  propositions  would  not  ' '  remove 
almost  completely  the  complaints  made  against  the  system  of 
types; "  that  tho  "certain  interests"  which  demanded  refining  in 
bond  were,  as  indicated  by  the  resolutions  passed  at  Brussels,  tho 
French  and  Belgian  Sugar  Manufacturers  and  the  Dutch  and 
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Britisli  Eeflners,  while  the  only  interests  opposed  to  it  wore  the 
French  and  Belgian  Eefiners.  As  to  the  "  finances  of  the  contract- 
ing States,"  it  had  been  argued  both  here  and  in  France  that  the 
French  revenue  would  lose  at  least  twenty  million  francs  in  1872 
under  the  present  system.  This  was  characterized  in  August  last, 
by  the  French  delegates  at  the  Conference  as  "  une  pure  fantasma- 
gorie ; "  but  at  the  close  of  the  year  it  was  found  that  the  loss  from 
this  cause  amounted  to  between  thirty  and  forty  millions. 

The  English  delegates  proceeded  to  examine  the  counter  pro- 
positions drawn  up  by  France  and  agreed  to  by  Holland  and 
Belgium.  They  concluded  by  rejecting  them,  on  the  grounds 
that  the  application  of  analytical  tests,  as  a  means  of  assessing  the 
duty  on  sugar,  would  be  impracticable  ;  that  the  adoption  of  such 
a  system,  to  be  resorted  to  only  in  doubtful  cases,  would  throw  an 
undesirable  responsibility  on  the  assessment  officers,  which  might 
result  in  grave  abuses ;  that  a  raising  of  the  yields  of  the  average 
qualities,  classified  according  to  their  colour,  could  not  remedy  a 
defect  in  that  classification  arising  from  colour  being  a  false  guide 
to  quality,  while  it  would  further  injure  the  British  refiners,  who 
are  supplied  as  a  rule  with  the  qualities  of  sugar  below  the  average 
yield  of  their  class,  owing  to  the  premium  which  can  be  given  for 
the  better  qualities  of  each  class  in  those  countries  where  the  duty 
and  drawback  are  very  high. 

The  English  delegates  might  have  urged,  against  the  proposal  to 
establish  a  correlation  between  the  duties  and  drawbacks  in  France, 
that  as  it  had  been  shown  that  the  present  mode  of  classification 
is  false,  and  that  in  any  system  of  classes,  which  are  in  fact 
averages  of  various  qualities,  the  better  qualities  in  each  class  are 
under-taxed,  and  the  lower  ones  over-taxed,  it  would  only  aggravate 
the  present  state  of  things  in  France,  whose  recent  increase  of  duty 
greatly  magnifies  the  inequalities  naturally  arising  from  a  classifi- 
cation by  averages  and  the  false  estimation  of  quality  according  to 
colour,  were  to  extend  such  a  system,  now  applied  only  to  sugar 
for  exportation,  to  the  still  larger  quantity  which  it  takes  for  home 
consumption. 

We  have  added  this  argument  because  it  has  au  important 
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bearing  on  the  present  project  of  the  French  Government  now 
before  the  National  Assembly,  and  to  which  we  shall  have  occasion 
to  allude. 

Those  proposals  having  been  thus  definitely,  and  on  good  grounds, 
condemned  by  England,  and  the  discussion  of  the  English  proposal 
for  refining  in  bond  having  been  avoided  by  Franco  and  declined 
by  Belgium,  the  wish  expressed  by  Holland  to  find  some  accurate 
and  practicable  alternative  plan,  before  finally  falling  back  on 
refining  in  bond,  was  resorted  to.  This  wisli  appeared  to  point  to 
the  rejection  both  of  classification  by  averages  and  the  use  of  colour 
as  a  test,  and  towards  the  adoption  of  some  system  by  which  each 
parcel  of  sugar  should  bo  assessed  according  to  its  actual  quality, 
to  be  ascertained  by  some  method  of  analysis  yet  to  bo  found. 

It  was  therefore  decided  that  each  Government  should  be 
requested  to  study  the  question  under  this  aspect  through  compe- 
tent men,  and  to  communicate  the  results  of  these  studies  before 
the  1st  January  of  this  year,  all  new  arrangements  being  mean- 
while adjourned.    The  Conferences  were  then  closed. 

"We  wish  now  to  direct  your  attention  to  the  course  which  has 
been  pursued  by  the  French  Government  since  the  Conference,  the 
present  position  of  the  question  before  the  National  Assembly,  and 
the  feeling  of  that  body  on  the  subject,  in  order  that  we  may  show 
good  grounds  for  asking  that  a  fresh  Conference  be  invited  before 
any  legislation  can  take  place  in  France. 

In  order  to  carry  out  its  fulfilment  of  the  Treaty  the  French 
Government  had  prepared  in  1871  a  law  bringing  its  duties  into 
correlation  with  the  classes  of  the  Convention.  This  law  was 
referred  to  a  Commission  of  the  National  Assembly  in  1871,  but 
the  report  of  this  Commission  was  delayed  when  the  proposal  for 
refining  in  bond  was  made  in  the  beginning  of  1872. 

As  wo  have  already  explained,  the  representations  which  were 
made  by  England  at  the  Conference  of  August,  1872,  endorsed  by 
Holland,  and  supported  by  the  evidence  given  before  the  French 
Superior  Council  of  Commerce,  and  by  the  decision  of  that  Council, 
prove  such  a  proposed  extension  of  a  now  confessedly  defective 
system  to  bq  only  an  aggravation  of  the  previous  evil.    The  Com- 
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mission  of  the  National  AssemMy  became  quite  alive  to  tHs  fact, 
and  in  its  report,  which  was  published  in  December  last,  it  states, 
after  describing  the  agitation  which  had  taken  place  in  favour  of 
refining  in  bond,  that  it  is  bound  to  confine  itself  to  its  mission  of 
making  a  law  of  correlation,  "but  it  may  be  allowed  to  express 
regret  that  it  found  itself  unable  to  alter  the  legislation  in  a 
manner  more  in  conformity  with  justice,  and  with  the  interests  of 
the  Treasury  than  by   giving  up  the  system  of  standards." 
This  report  lays  before  the  Assembly  two  projects  of  law — that  of 
the  Government  and  the  same  as  amended  by  the  Commission.  It 
is  not  necessary  to  give  these  projects  in  extenso,  because  they  have 
since  been  superseded  by  a  third  amended  project  emanating  from 
the   Government.     There  is  one  point  in  them,  however,  to 
which  attention  may  be  called  in  passing.    This  is  in  connection 
with  the  subject  on  which  we  addressed  to  the  Treasury  two 
memorials  on  December  13th  and  January  23rd  last,  namely,  the 
new  class  which  the  project  proposes  to  introduce  above  the  classes 
established  by  the  Convention.    In  the  Government  project  this 
class  is  defined  as  "Brut,  an  dessus  du  No.  18,"  and  the  class 
above  it  is  defined  as  "Poudre  Blanche  de  qualite  eg  ale  an  type 
No.  3  de  la  Grande-Bretagne."    Therefore  the  new  class  would 
include  all  sugar  between  No.  18  Dutch  standard  and  No.  3  Export 
standard  of  Great  Britain.    The  project  of  the  Commission  defines 
the  new  class  as  "  raw  sugars,  indigenous  sugar,  colonial  sugar,  and 
that  of  the  countries  signing  the  Convention  of  8th  November, 
1864,  above  No.  18,"  and  it  defines  the  class  above  it  as  "refining 
in  loaf  or  powder."     The  new  class  in  that  case  may  include 
all  sugar  of  the  indigenous,  that  is  beetroot  factories,  or  of  the 
colonial  factories,  which  is  above  No.  18,  whatever  be  its  colour  or 
quality. 

The  presentation  of  this  report  gave  rise  to  a  short  debate  in  the 
Assembly,  on  December  19th,  in  which  the  errors  of  the  present 
system  were  exposed ;  and  when,  on  the  following  day,  it  was 
proposed  to  place  the  project  of  law  upon  the  order  of  the  day,  an 
amended  project  M'as  brought  forward  by  four  members  of  the 
Assembly,  one  of  whom  was  the  reporter  of  the  Commission.  It 
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simply  proposed  that  "from  April  1st,  1873,  sugar  refineries  mU. 
be  subjected  to  inspection."  The  Assembly  declared  urgency  and 
referred  the  proposition  to  the  Sugar  Commission. 

About  this  time  (that  is,  on  December  20)  a  calculation  ■was 
published  in  a  French  newspaper,  entitled  La  Sucrerie  Indigene, 
showing  that  the  duty  received  during  the  first  ten  months  of 
1872  was  less  by  26  million  francs  than  that  which  the  quantity  of 
sugar  actually  consumed^ought  to  have  produced.  This  calculation 
has  nerer  been  contradicted,  and  it  soon  received  full  confirmation 
when  the  accounts  for  the  year  were  published  and  it  was  found 
that  the  receipts  from  sugar  were  65  million  francs  below  the 
estimates;  Part  of  this  deficiency  is,  no  doubt,  to  be  accounted 
for  by  other  causes,  but  there  remains  a  sufficiently  large  one,  after 
all  fair  allowances  have  been  made,  to  justify  fully  the  previsions 
wliich  were  made  a  year  ago  as  to  the  probable  loss  which  the 
French  Treasury  would  sustain  from  the  irregulaiities  in  the 
assessment,  then  for^the  first  time  greatly  magnified  by  the  recent 
increase  in  the  duty. 

The  result  has  been  that  the  export  of  French  refined  sugar,  the 
annual  average  amount  of  which  has  till  now  been  under  100,000 
tons,  attained  in  1872  the  unprecedented  quantity  of  141,000  tons. 
While  the  present  system  and  the  high  duty  in  Fritnce  continue, 
there  is  no  reason  why  the  increase  should  not  go  ou  in  the  same 
ratio,  and  the  French  refiners  are  making  every  preparation  to 
enable  them  to  maintain  it. 

The  startling  deficiency  in  the  revenue  from  sugar,  and  the 
evident  disposition  of  the  National  Assembly  on  that  account  to 
reject  the  Government  project  and  demand  a  supervision  of  tho 
refineries,  led  the  Government  to  bring  forward  a  modified  project. 
This  was  referred  to  the  Commission  in  the  beginning  of  Februaiy, 
and  runs  as  follows  : — 

"THE  NEW  LAW  CONCEENING  SUGAES." 

"  The  following  is  tho  scheme  of  tho  amended  law  sent  to  the  Commissien 
hy  the  Minister  of  Commerce  and  Agriculture : 

"  Article  1.  According  to  tho  promulgation  of  tho  present  law,  the  rights 
concerning  sugars  will  bo  cstuhlished  as  follows,  per  100  kilograauacs : 
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"  Article  2.  Sugars  imported  from  countries  out  of  Europe  by  foreign 
ships,  and  from  European  bonds,  whatever  the  manner  of  transport,  shall 
pay  a  surcharge  of  2  francs  per  100  kilos." 

"  Article  3.  This  surcharge  will  not  bo  applicable  to  beet-root  sugars  of 
tie  countries  signing  the  Convention  of  8th  November,  1864,  whatever  the 
mode  of  transport." 

"  Article  4.  To  facilitate  and  render  more  equitable  the  settlement  of 
rights  established  by  the  present  law  upon  sugars  of  whatever  origin,  and 
likewise  too  the  settlement  of  tbe  drawbacks  arising  from  the  Convention  of 
8th  November,  1864,  and  from  the  declaration  of  20th  November,  1866,  the 
administration  of  custom  duties,  indirect  taxes  and  commerce  each  time 
doubts  should  arise  as  to  the  point  whether  the  quality  and  the  saccharino 
contents  of  sugars  offered  for  importation  or  temporary  admission  are  in 
bearing  with  the  colour  represented  by  the  types  of  the  Dutch  series, 
recourse  shall  be  had,  for  the  definite  classification,  to  chemical  analysis  as 
well  as  to  the  saccharometer." 

"  If  the  classification  thus  made  by  the  agents  of  the  Custom-houses  and 
indirect  taxes,  is  contested  by  the  owners,  recourse  shall  be  had  to  legal 
appraisement  instituted  by  Article  19,  of  the  law  of  July  27th,  1822,  and 
the  appraisers  shall  employ  the  methods  of  control  above  mentioned." 
"  When  the  produce  complained  of  shall  exceed  by  analysis : — 

"  1st.  707;,  for  sugars  below  No.  7,  these  sugars  shall  be  classed  in  the 

category  of  sugars  7  to  9." 
"  2nd.  847„  for  sugars  Nos.  7  to  9,  these  sugars  shall  be  classed  in  tho 

category  of  sugars  10  to  14." 
"  3rd.  or/t,  for  sugars  Nos.  10  to  14,  these  sugars  shall  bo  classed  in 

the  category  of  15  to  18." 
<'  4th,  967o  for  sugars  Nos.  15  to  18,  those  sugars  shall  be  classed  in 
the  category  of  sugars  above  No,  18," 
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"Article  5.  All  tho  arrangements  of  the  law  of  7th  May,  1864,  of  tho 
Convention  of  8th  Novemhor  of  tho  same  year,  and  the  declarations  of  20th 
November,  1866,  and  8th  November,  1868,  not  modified  hy  tho  present  law, 
are  maintained  in  their  form  and  tenure." 

This  law  consists  of  three  parts.  In  the  first  place  it  brings  the 
duties  into  correlation  with  the  yields  established  by  the  Conven- 
tion. (With  the  addition  of  a  new  class  not  authorised  by  tho 
Convention.)  The  French  Government  is  now  very  anxious  to 
carry  out  this  part  of  the  treaty,  professedly  for  the  reason  that  it 
has  been  urged  to  do  so  by  the  other  powers,  but  Great 
Biitain  has,  in  conference  with  the  other  powers  condemned  the 
system  of  classification  according  to  colour  as  no  longer  efiectual, 
and  therefore  docs  not  now  demand  that  France  shall  complete 
her  classification  on  that  basis.  In  the  second  place  the  law 
proposes  that  the  classification  by  colour  shall  bo  made  more 
accurate  by  occasional  resort  to  analysis  as  a  test.  This  is  not 
provided  for  by  the  Convention,  and  when  proposed  at  the  recent 
Conference,  was  rejected  by  Great  Britain.  In  the  third  place  it 
proposes  a  new  classification  of  yields  which  is  distinctly  contrary 
to  the  terms  of  the  Convention. 

This  law,  together  with,  we  presume,  the  ones  which  precede  it 
and  the  one  proposed  in  the  Assembly,  was  debated  on  its  first 
reading  on  the  13th,  14th,  and  15th  February.  Tho  debate,  which 
was  very  animated,  consisted  principally  of  a  thorough  discussion 
of  the  systems  of  assessment  by  colour,  assessment  by  analysis, 
and  refining  in  bond.  If  tho  speeches,  or  the  way  in  which  they 
were  received,  are  to  be  taken  as  indicating  the  feeling  of  the 
Assembly,  there  can  be  no  doubt  that  it  is  strongly  in  favour  of 
refining  in  bond.  The  vote  was  not  taken,  but  was  defeiTcd, 
together  with  tho  further  discussion  of  the  subject,  till  the  second 
reading  of  the  Bills. 

The  prayer  of  this  memorial  is,  that  the  French  Government 
may  be  requested  to  hold  another  Conference  with  the  other  powers 
before  it  legislates.  An  examination  of  these  debates  of  Februaiy 
13,  14,  and  15,  and  of  the  preliminaiy  one  of  January  24th  will 
show  that  this  prayer  is  well  founded,  for  it  will  be  found  that  in 
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spite  of  the  evident  disposition  of  the  Assembly  to  settle  the 
difficulty  by  establishing  refining  in  bond,  the  French  Government 
makes  every  effort,  first,  to  pass  its  law  before  the  Commission  has 
had  time  to  report  on  the  counter  project  for  refining  in  bond 
referred  to  it  by  the  Assembly  on  December  20th,  and  when  that 
fails,  to  induce  the  Assembly  to  discuss  its  law  first  and  consider 
refining  in  bond  afterwards.  As  this  course  is  defended  by  the 
opponents  of  refining  in  bond,  and  opposed  by  its  advocates,  it  is 
clearly  the  opinion  of  both  sides  that  the  success  of  the  Government 
Bill  would  bo  virtually  equivalent  to  the  shelving  of  refining  in 
bond.  This  is  equally  plain  from  the  nature  of  the  two  projects, 
the  one  being  an  extension  of  the  system  of  assessment  by  colour, 
■which  the  other  supersedes. 

On  January  24th,  when  the  first  reading  of  the  Government 
Bill  was  on  the  order  of  the  day,  the  President  of  the  Commission 
of  the  National  Assembly  to  which  this  and  the  counter  projects 
had  been  referred  requested  an  adjournment  until  the  Commission 
should  have  time  to  report  on  the  counter  project  for  refining  in 
bond.  This  is  opposed  by  the  Minister  of  Commerce  which  gives  rise 
to  considerable  discussion.  The  Minister  of  Commerce  assures  the 
Assembly,  again  and  again,  that  the  Government  proposal  (rejected 
by  England  at  the  Conference  as  an  aggravation  of  the  present 
evils),  while  fulfilling  its  treaty  obligations,  will  remedy  in  great 
part  the  evils  which  are  complained  of.  The  proposers  of  the 
counter  project  for  refining  in  bond  (of  whom  M.  Pouyer-Quertier 
is  one)  argue  that,  while  the  proposed  extension  of  the  system  of 
assessment  by  colour  will  in  the  same  degree  extend  the  evils  of 
such  a  system,  their  amendment,  which  radically  modifies  the 
Government  propositions,  must  be  thoroughly  studied  and  reported 
on  by  the  Commission  before  further  progress  can  be  made.  Tho 
President,  Members,  and  Reporter  of  tho  Commission  maintain 
the  same  view.    The  Reporter  of  the  Commission  says : — 

"M.  Uenri  Villain,  SepoHer:  The  Sugar  Commission  has  boforo  it  throe 
systems :  tho  systom  of  tho  Convention  of  1864,  -which  imposes  on  it  tho 
system  of  standards,  from  -which  thoy  cannot  escape ;  tho  system  of  M.  tho 
Minister  of  Finance,  -which  at  present  insists  on  a  radical  modification  of  tho 
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systom  of  1804,  namely,  tho  introduction  of  tho  saccharimotor,  which  ia 
exactly  tho  opposite  of  tho  standards. 

"  Lastly,  it  has  a  third  system,  which  is  proposed  hy  our  honourahlo 
colleagues  MM.  Dupont,  Paris,  Pouyer-Quertier,  and  myself :  that  is  refin- 
ing in  bond. 

"  These  then  are  the  three  systems  before  us.  Tho  Commission  is  engaged 
every  day.  It  came  to  a  resolution  yesterday ;  it  aslcs  you  at  present  to 
adjourn  tho  discussion,  as  it  is  impossible  that  a  report  can  bo  laid  down,  and 
as,  at  present  you  might  carry  an  act  incomplete,  bad  for  the  Treasury.  .  .  . 

"  If  tho  Government  instead  of  sending  to  London,  two  men  absolutely 
antagonistic  to  that  which  has  been  proposed  by  tho  higher  council. 

"Several  Mbmdeks  :  Very  good!  quite  true! 

"M.  THE  Eepohtek:  It  had  sent  there  men  having  had  no  opinion 
previously  settled  on  the  question. 

"  M.  THE  Minister  of  Aoricvlture  and  Commerce  :  And  probably 
knowing  nothing  about  it  either! 

"  M.  THE  Reporter:  Si!  knowing  it  perfectly,  M.  tho  Minister;  but  it 
is  not  only  M.  Ozenne  who  knows  tho  question  in  Franco,  you  can  find  by 
his  side  men,  who,  with  no  other  preoccupation  than  that  of  tho  Public 
Treasury,  desiring  only  one  thing  that  they  should  not  quite  ruin  our  industry, 
and  who  had  not  begun  by  saying  to  Belgium,  '  We  are  not  favovu^vble 
to  refining  in  bond,  side  you  with  us!'  And  whenever  one  would  thoroughly 
understand  the  protocol  drawn  up  at  the  time  of  these  nogociations,  it  is  thcro 
■where  you  may  read  it. 

"  From  divers  beats  :  Yes !  Yes !  That's  a  fact ! 

"  M.  THE  Eeporteu  :  Being  in  this  situation,  we  ask  an  adjournment. 
This  is  a  serious  question,  gentlemen,  the  interests  of  tho  public  treasury 
demand  our  attention  above  all,  and  we  ask  you  to  be  kind  enough  not  at 
present  to  press  your  resolutions." 

The  Minister  urges  the  Assembly  to  pass  tho  Government  law 
first  and  discuss  refining  in  bond  afterwards.  M.  Laurent,  Member 
of  tho  Budget  Commission,  in  supporting  tho  adjournment  of  the 
condideration  of  the  Government  proposal,  makes  the  following 
remarks : — 

"  If  this  law  is  favourable  to  French  industry,  the  other  powers  wiU  not 
fail  to  object  to  it ;  if  it  is  hurtful  to  our  industry  they  will  say  nothing.  I 
think  then  that  we  cannot  discuss  the  question  here  at  present.  But  Govern- 
ment, which  should  desire  to  see  the  losses  of  the  Troasnrj'  put  a  stop  to 
■with  tho  least  possible  delay,  should  promote  a  reunion  of  the  delegates  of 
tho  four  powers  and  toll  them.  In  1864,  after  experiments  which  havo 
lasted  more  than  six  months,  in  tho  great  refinery  of  Cologne,  wo  laid  down 
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as  a  base  for  tax,  such  or  such  produce  for  such  or  such  standard.  Now  it  is 
said  that  these  hases  aro  as  false  for  the  one  as  for  the  other,  and  are  as  pro- 
ductive of  fraud  with  you  as  with  us.   Let  us  join  and  correct  the  system. 

I  do  not  know  which  side  will  prevail,  I  do  not  wish  to  prejudge,  I  imder- 
stand  M.  Clapier's  love  for  the  saccharimotor.  Those  who  have  followed  tho 
discussions  which  have  taken  place  before  the  Legislative  Assembly,  in  1849 
and  in  1860,  remember  that  the  saccharimeter  is  perfectly  applicable  to 
indigenous  sugar,  but  not  to  exotic  sugar,  and  I  think  that  M.  Clapicr,  who 
taunts  every  one  with  speaking  for  his  own  personal  interest  in  this  matter, 
docs  not  forget  his  own,  or  at  least  the  interest  of  Marseilles." 

"51.  Clapieu  :  What !  why  there  are  only  two  refineries  at  Marseilles,  tho 
rest  are  at  Paris." 

"  M.  Leurent  :  As  for  me,  I  am  above  all  personal  considerations,  and 
my  opinion  is  that  Government  should  begin  to  promote  a  reunion  of  the 
delegates  of  the  four  powers  to  discuss  together  what  it  will  bo  beat  to  do." 

"M.  THE  Minister  of  Aghiculture  and  Commerce  :  There  is  one  which 
should  take  place  in  six  weeks." 

"  M.  Leubent  :  M.  the  Minister  tells  us  that  there  wUl  be  a  meeting  in 
six  weeks.  I  am  very  glad  to  hear  it.  However,  allow  mo  to  inform  M.  the 
Minister  that  it  is  probable  that  Belgium  will  again  play  tho  same  roU  as  it 
did  at  Loudon,  that  of  dissolving  tho  Conference,  because  in  Belgium  frauds  are 
committed  which  increase  it  from  ton  to  eleven  millions.  But,  if  it  does  not 
wish  to  accept  tho  conditions  adopted  by  the  Conference,  Belgium  can  retire; 
for  it  is  not  necessary  that  a  small  state  should  prevent  large  countries  such 
as  England  and  Franco  from  acting  according  to  their  interests  and  according 
to  justice. 

"  Since  M.  tho  Minister  tells  us  that  there  will  bo  a  reunion  of  the  members 
of  tho  International  Convention  in  six  weeks,  I  think  that,  from  now  till 
then,  we  can  do  no  better  than  study  the  question." 

An  adjournment  was  at  last  agreed  to  till  February  3rd,  but  the 
debate  was  not  renewed  till  February  13,  and  then  lasted  three 
days  with  the  result  already  described.  In  the  meantime,  the 
Commission  had  completed  its  report  on  the  project  of  law  for 
refining  in  bond.  This  was  published  in  the  Jotirnal  Offieiel  of 
February  2l8t,  1873.  It  appears  from  this  report  that  two  of  tho 
authors  of  the  project  were  of  opinion  that  ncgociations  should 
be  opened  with  the  other  powers  in  order  to  establish  refining  in 
bond  under  identical  conditions  in  tho  four  countries,  while  tho 
others  considered  that  the  Convention  did  not  oppose  the  establish- 
ment of  refining  in  bond,  and  that,  therefore,  it  should  be  adopted 
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immediately.  They  declined  to  accept  the  argument  of  the  refiners, 
that  if  subjected  alone  to  this  system  they  could  not  contend 
against  their  competitors  in  the  other  countries,  because,  the 
refiners  having  declared  in  the  Enquete,  that  they  obtained  nothing 
above  the  legal  yields,  a  supervision  of  their  refineries  would  in  no 
way  alter  their  position.  If,  on  the  other  hand,  in  spite  of  the 
affirmations  of  the  refiners,  such  excess  above  the  legal  yield  did 
exist,  the  large  bounty  which  must  now  arise  from  any  such  excess 
would  be  returned  to  its  proper  channel.  In  any  case  the  export- 
ation of  the  country  would  not  be  affected.  None  were  more 
interested  in  that  exportation  than  the  beet  sugar  manufacturers, 
and  they  were  unanimous  in  demanding  refining  in  bond. 

The  Commission,  like  the  authors  of  the  project,  were  equally 
divided,  six  being  in  favour  of  immediate  adoption  of  the  system 
without  previous  negociation  with  foreign  powers,  six  wishing  that 
previous  understanding  should  be  come  to  with  the  co-contracting 
Governments.  Under  these  circumstances  the  Commission  only 
proposed  that  the  Assembly  should  decide  on  the  principle  of 
refining  in  bond.  It  declined  to  examine  the  amended  project  of 
the  Government.  "  Qui  aggravo  les  droits  dej^  si  lourds,  change 
I'inipot  dcs  tj'pes  en  un  impot  sacchrimetrique  avec  une  echellc 
absolument  arbitraire  et  que  rien  nc  justific." 

This  was  the  position  of  the  refining  in  bond  question  when  the 
Assembly  resumed  the  debate  on  the  13th  February. 

It  will  be  noticed  that  the  Commission,  in  its  report,  alludes  to 
the  raw  sugar  makers  of  France,  who  produce  annually  100,000 
tons  more  than  the  consumption  of  the  country,  as  being  the  party 
really  interested  in  the  extension  of  the  export  of  sugar,  and  yet 
the  one  which  most  unanimously  demands  refining  in  bond.  Great 
efforts  have  been  made  lately  by  the  opponents  of  refining  in  bond 
to  destroy  the  unanimity  of  this  wide-spread  interest.  The  report 
of  a  meeting  of  the  Central  Committee  of  the  beet  sugar  manufac- 
turers, held  on  the  31st  January,  shows  the  failure  of  these  efforts. 

From  this  report  it  will  be  seen  that  meetings  of  the 
manufacturers  have  been  held  in  all  the  centres  of  the  beet 
Bugar  production,  and  have  unanimously  supported  the  Central 


Aprii  1,  1873.         THE  SUGAE  CANE. 


217 


Committee,  condemning  assessment  by  colour  or  analysis,  demanding 
refining  in  bond,  and  the  representation  of  France  at  a  fresh 
Conference  by  Commissioners  who  will  be  guided  by  the  decision 
of  the  Superior  Council  of  Commerce. 

In  tho  appendix  to  the  report  will  he  found  the  resolutions 
of  the  Central  Committee,  which  give  the  reasons  why  they 
unanimously  reject  the  proposal  for  assessment  by  analysis,  and 
demand  the  transfer  of  tho  duty  from  the  raw  material  to  the 
finished  product,  which  can  be  carried  out  by  extending  to  33 
refineries  tho  permanent  supervision  which  is  now  applied  with 
complete  success  to  520  sugar  factories. 

The  adjourned  debate  was  resumed  in  the  National  Assembly  ou 
February  13th  by  the  Minister  of  Commerce,  who  again  urged  tho 
acceptance  of  the  Government  Bill,  in  order  to  fulfil  the  Treaty  of 
1864.  He  admits,  in  the  following  words,  the  main  contention  of 
those  who  advocate  tho  substitution  of  refining  in  bond  for  tho 
present  system,  which  neither  the '  provisions  of  the  Government 
Bill  nor  tho  proposals  of  France  at  the  Conference  sufiicc  to  meet. 

"  Tho  Commission  has  wished  to  make  allusion  to  tho  improvements  intro- 
duced in  tho  manufacture  of  indigenous  sugar,  and  which  result  in  raising  tho 
saccharimetrical  appearanco  of  raw  sugars  without  changing  in  any  notahlo 
manner  their  external  appearance,  the  colour  base  of  tho  tax. 

"  You  understand,  gentlemen,  from  tho  time  when  several  categories  of 
sugara  were  combined  imdor  tho  classes  recognized  by  tho  Convention,  tho 
produce  assigned  to  each  class  was  an  average  between  an  inferior  tj'po 
which  Wivs  loss  rich  than  tho  average,  and  a  better  type  which  showed  a 
higher  produce.  It  results  from  this,  that  there  is  an  evident  advantage  in 
producing  the  highest  standard,  so  that,  the  progress  of  the  manuf acturo 
continuing,  wo  may  arrive,  in  certain  number  of  works,  at  producing  no 
other  than  the  highest  produce.  By  this  method,  we  may  manage  to  hide, 
I  do  not  say  in  an  irregular  manner,  in  an  illegal  manner — for  one  uses  tho 
law  for  himself,  one  takes  tho  best  side  possible,  I  accuse  nobody — wo  may 
manage  to  hide  from  tho  oyes  of  tho  Treasury  a  certain  amount  of  sugar, 
which  multiplied  by  tho  amount  of  production,  might  constitute  a  very  largo 
amount." 

This  is  an  admission,  first,  that  colour  no  longer  serves  as  a  guide 
to  the  quality  of  sugar,  and,  secondly,  that  classification  by 
averages  permits  an  excess  yield  equal  to  the  difference  of  yield 
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between  one  class  and  another.  How  does  the  Government  Bill 
propose  to  remedy  these  two  defects  ?  The  Minister  describes  the 
system  of  analysis  now  used  in  commercial  transactions  in  sugar, 
and  says : — 

"  Well,  gentlemen,  wo  who  are  engaged  in  the  interests  of  the  Treasury, 
wo,  whoso  duty  is  the  presorration  of  those  interests,  wo  are  told  that  we  hold 
in  our  hands  a  method,  simple  and  perfect,  showing  everyone  what  tho 
Treasury  should  do,  and  that  the  rule  which  had  been  accepted  by  commerce, 
and  which  to  day  served  as  tho  ground  work  of  all  transactions,  could  servo, 
with  tho  same  certainty,  for  settling  tho  amount  of  tho  tax. 

"  That  then  is  tho  second  and  the  last  end  of  tho  project  of  tho  law 
submitted  to  you.  Tho  first  end  we  strive  for  is  to  establish  a  correlation  ; 
the  second  is,  that  in  establishing  this  correlation  tho  interests  of  tho 
Treasury  should  not  only  not  suffer,  but  that  the  Treasury  should  receive  all 
that  it  ought  to  receive." 

On  referring  to  the  Bill,  it  will  be  found  that  sugar  is  still  to  be 
classified  according  to  its  colour,  and  that  this  classification  is  to  bo 
extended  to  the  sugar  which  is  used  or  refined  for  home  consump- 
tion.   The  application  of  analysis  as  a  test  is  to  take  place  "  toutes 
les  fois  que  des  doutes  s'61^veront  sur  le  point  dc  savoir  si  la  qualite 
et  la  richesse  saccharine  des  sucres  presentes  a  I'importation  ou  a. 
I'admission  temporaire  sent  en  rapport  avec  la  nuance  representee 
par  les  types  de  la  serie  hoUandaise."    As  it  has  been  admitted 
that  colour  is  no  longer  a  test,  and  also  that  a  class  must  include 
various  qualities,  this  necessity  must  arise  on  every  occasion  if  the 
evil  just  pointed  out  by  the  Minister  as  arising  from  a  class  com- 
prising various  qualities  is  to  be  remedied.    It  is  clear  that  this  is 
not  tho  intention,  as  it  would  involve  an  abandonment  of  tho 
classification  given  in  Article  1,  and  the  assessment  of  each  sugar 
according  to  its  actual  analysis.    Tho  latter  j)art  of  Article  4  is 
intended  to  meet  this  difficulty,  but  it  only  provides  that  in  the 
cases  where  analysis  is  resorted  to,  sugar  may  be  charged  with  an 
amount  of  duty  from  3  to  10  per  cent,  above  what  is  in  proportion 
to  its  yield.    This  is  clearly  contrary  both  to  tho  letter  and  spirit 
of  the  Convention.   Nevertheless,  these  provisions  arc  recommended 
by  the  Government  to  the  National  Assembly  as  sufficient  to  remedy 
the  evUs  complained  of,  and  we  fear  that  the  Assembly,  naturally 
feeling  that  the  Govcnunent  ought  to  be  the  best  judge  of  the 
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interests  of  the  Treasury,  and  not  understanding  the  subject  suffi- 
ciently well  to  SCO  the  flaws  which  we  have  indicated  in  the  law, 
may  be  disposed  to  pass  them  in  spite  of  the  eloquent  and  convin- 
cing speeches  of  those  who  advocate  refining  in  bond.  If  the 
National  Assembly  passes  the  Government  law,  wo  cannot  see  how 
any  motive  can  possibly  induce  it  to  consider  afterwards  the 
question  of  refining  in  bond.  This,  however,  is  what  the  Minister 
of  Commerce  proposes.    He  says  : — 

"  Wo  ask  you  to  establish  tho  practice  of  roBning  in  bond ;  wo  ask  you  to 
modify  tho  basis  of  tho  International  Convention.  Tho  Govommont  has  no 
objection  to  mako  to  tho  discussion  of  these  projects  ;  not  only  does  it  not 
refuse  to  examine  them,  but  if  a  reasonable  solution  is  arrived  at,  it  asks 
nothing  better  than  to  mako  them  the  base  of  the  negotiations  which  will  be 
opened  with  the  contracting  powers.  Wo  only  say  that  to-morrow's 
work  is  there,  and  we  ask  the  Assembly  to  mako  themselves  acquainted  with 
that  work  to-day.  That  is  to  say,  that  confining  themselves  exclusively  to 
tho  examination  of  the  project  of  tho  law  which  we  have  laid  before  them, 
they  would  give  us  at  once  the  right  to  establish  tho  correlation  which  wo 
aro  engaged  in  working  out,  afterwards  when  accepting  this  correlation, 
thoy  will  authorize  us  to  mako  use  of  the  means  of  control  which  aro  now 
employed  exclusively  in  commerce,  and  which  are  as  good  and  efficacious  for 
us,  as  they  can  bo  for  it." 

"We  think  we  aro  right  in  expressing  a  fear  that  if  this  course  be 
adopted  it  will  bo  equivalent  to  a  final  defeat  of  the  proposal  made 
by  England  for  refining  in  bond. 

As  our  object  is  only  to  point  out  this  danger,  we  need  not  go 
into  a  further  examination  of  this  debate.  It  resulted,  as  we  have 
said,  in  a  great  argumentative  triumph  for  the  advocates  of  refining 
in  bond,  but  tho  vote  of  tho  Assembly  was  postponed  till  the 
second  reading. 

The  Journal  des  Fahricants  de  Sucre,  for  February  20,  thus 
describes  tho  conclusion  of  the  debate : — 

"  Tho  Assembly  at  a  second  meeting,  without  an  hour's  delay,  rejected  tho 
Bscond  reading,  and  voted  against  the  t>'po8.  But  tho  Commission  could  not 
800  tho  question  thus  abruptly  settled,  and  its  reporter,  M.  Uenri  Villain, 
got  up  and  said,  in  excellent  terms,  that  thoy  hadj  no  claim  to  slur  over  a 
debate  of  such  importance  as  this,  that  light  should  bo  thrown  upon  it,  and 
tlmt  thoy  liad  no  reason  to  object  to  a  second  reading  not  only  upon  a  part, 
but  upon  tho  wholo  of  tho  project.   Tho  Assembly  voted  accordingly,  and 


220 


THE  SUGAR  CANE.        APEit  1,  1873. 


decided  that  they  would  pasa  a  second  reading  upon  the  two  projects,  that 
of  the  Government,  and  that  of  the  Conunission,  tho  latter  concluding  in 
favour  of  the  tax  upon  the  finished  product." 

Having  endeavoured  to  show  the  existing  danger  that  the  French 
Government  project  may,  in  spite  of  all  arguments  to  the  contrary, 
be  passed  by  the  National  Assembly,  and  the  scheme  proposed  by 
Great  Britain  at  the  Conference  thus  rendered  more  difficult  of 
accomplishment,  and  having  explained  why  we  believe  that  the 
French  Government  project  will  not  remedy  the  evils  complained 
of — an  opinion  which  is  supported  by  the  fact  that  similar  proposals 
were  rejected  by  tho  representatives  of  Great  Britain  at  the  Con- 
ference— we  conclude  by  recapitulating  the  reasons  which  appear 
to  us  to  justify  the  interference  of  Her  Majesty's  Government,  in 
order  that  another  Conference  may  bo  held  before  the  French 
project  of  law  is  further  proceeded  with. 

The  French  Government  urges  the  National  Assembly  to  pass 
tho  proposed  law,  because  : — 

1.  It  cairies  out  the  treaty  obligations  of  France. 

2.  It  contains  provisions  for  remedying  the  evils  of  assessment 
by  colour  and  a  classified  scale. 

The  English  Government  may  urge,  in  favour  of  a  Conference 
before  the  law  is  proceeded  with,  that — 

1.  Great  Britain  has  stated,  at  the  recent  conference,  that  it  can 
no  longer  regard  a  classification  by  colour,  or  any  classification  of 
average  qualities,  as  sufficient  to  check  bounties  on  tho  exportation 
of  refined  sugar.  Therefore,  its  demand  that  Franco  should  carry 
out  its  treaty  obligations  by  extending  the  system  of  classification 
by  colour  to  its  duties  on  home  consumption  falls  to  the  ground. 

2.  The  means  which  tho  proposed  law  provides  for  remedying 
the  defects  of  the  present  system  are  the  resort  to  analysis  in 
doubtful  cases,  to  check  the  error  of  classification  by  colour. 
This  proposal  was  made  at  the  Conference  and  rejected  by  Great 
Britain  as  an  aggravation  of  the  existing  evils.  It  ought  not, 
therefore,  to  form  the  main  provision  of  a  new  law  in  Franco 
without  further  reference  to  tho  wishes  of  Great  Britain.  Even 
if  this  had  not  been  so,  there  is  no  provision  in  the  terms  of  the 
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Convontion  for  the  classification  of  sugar  according  to  its  analysis. 

3.  It  -was  decided  at  the  Conference,  that,  as  no  system  of 
analysis  at  present  exists  by  which  the  yields  of  the  various  quali- 
of  raw  sugar  can  be  satisfactorily  determined,  each  Government 
should  study  the  question  and  report  the  result  of  its  enquiries. 
It  is  not  desirable,  therefore,  that  the  French  Government  should 
pass  a  law  based  partly  on  assessment  by  analysis,  when  no  inter- 
national agreement  has  been  come  to  as  to  what  system  of  analysis, 
if  any,  should  be  employed. 

4.  Even  if  the  errors  of  classification  by  colour  were  success- 
fully remedied  by  occasional  resort  to  analytical  tests,  the  permanent 
errors  arising  from  a  classification  by  averages  are  in  no  way 
afiectcd.  Thus,  if  a  sugar  which  by  its  colour  belonged  to  the 
class  having  an  average  yield  of  80  per  cent,  were  found  by  ana- 
lysis to  yield  87  per  cent.,  it  would  still  remain  in  the  lower  class 
and  give  to  the  refiner  a  legalized  excess  of  7  per  cent.  The 
French  project  of  law  proposes  that  if  such  a  sugar  shows  on 
analysis  a  yield  over  84  per  cent,  it  shall  be  classed  with  the 
sugars  having  an  average  yield  of  88  per  cent.,  but  this  appears  to 
be  beyond  the  powers  given  by  the  Convention,  and  if  it  were  not 
it  would  still  legalize  an  excess  yield  of  4  per  cent.,  which  is 
equivalent  to  Is.  2d.  per  cwt.  at  the  present  rate  of  duty  in  France. 
A  practicable  system  of  analysis  applicable  to  all  sugar,  when 
found,  could  only  remedy  the  present  evils  by  superseding  a  class- 
ification of  averages,  and  establishing  the  assessment  of  a  duty  on 
each  sample  in  proportion  to  its  estimated  yield  as  determined  by 
such  analysis. 

5.  If  it  bo  argued  by  France  that  refining  in  bond  cannot  be 
adopted  because  Belgium  refuses  to  agree,  it  can  be  equally  well 
argued  that  analysis,  as  a  check  upon  classification  by  colour, 
cannot  be  adopted  because  England  has  refused  to  agree  to  such  an 
arrangement.  Eefiniog  in  bond,  maintained  by  Great  Britain  to 
be  the  only  means  of  carrying  out  the  object  of  the  Treaty,  might 
be  shown  to  be  within  the  terms  of  the  Convention  as  it  stands, 
because  payment  of  duty  on  the  refined  sugar  is  an  exact  payment 
of  duty  according  to  the  yield  of  the  raw  material,  but  a  combined 
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Byetcm  of  assessment  by  colour  and  analysis  cannot  be  defended 
as  being  -within  oven  the  spirit  of  the  Convention,  both  for  the 
reasons  already  given  and  because  it  has  been  offloially  condemned 
as  giving  a  discretionary  power  to  the  Customs  officers  which 
m^ht  lead  to  grave  abuses. 

These  reasons  appearing  to  justify  such  a  course,  we  pray  that 
Her  Majesty's  Government  will  at  once  make  such  representations 
to  the  Government  of  France  as  will  lead  to  the  immediate  holding 
of  another  Conference  and  to  a  delay  in  the  progress  of  the  French 
project  of  law  until  the  four  powers  have  agreed  on  a  united 
course  of  action. 

We  also  renew  our  request  that  Her  Majesty's  Government  will 
take  all  possible  steps  towards  the  International  adoption  of  the 
only  practical  solution  of  the  difiiculties  surrounding  the  taxation 
of  any  article  of  manufacture,  namely,  the  levying  of  the  tax  on 
the  finished  product  as  it  goes  to  the  consumer. 

March  3, 1873. 


Stocks  op  Sugae  in  the  Chief  Maekets  op  the  Woeld  on  thb 
31st  Januaey,  poe  Thkee  Yeaes,  in  thousands  op 

TONS,   TO  the  NEAEEST  THOUSAND. 


1873. 

1872. 

1871. 

143  .. 

. .  108  ... 

.  109 

160  .. 

.    71  ... 

.  132 

Holland  

46  .. 

.    35  .. 

.  20 

49 

..    36  ... 

.  41 

8  .. 

..     4  .. 

.  4 

406 

254 

306 

41  .. 

.    46  ... 

.  40 

Total  in  Europe  &  United  States 

447 

300 

346 

SUGAE  STATISTICS— GKEAT  BEITAIN. 
To  22nd  Maech,  1873  and  1872.    Iir  Thousaitds  of  Tons,  to  the  Neaeesi  Thotoand. 
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Liverpool 

Bristol. 
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O 
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1873. 
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1872. 
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o 

& 

o 

,  T 

rH 
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o 

tn 

■c 
w 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 
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Clyde. 

Total, 
1873. 

Total, 
1872. 

British.  "West  Xiidi& 

12 

2 

1 

9 

24 

13 

8 

2 

2 

4 

16 

17 

14 

2 

2 

11 

29 

26 

British  East  India 

15 

3 

18 

4 

11 

2 

13 

3 

5 

2 

7 

6 

Mauri  tills 

5 

2 

4 

11 

8 

6 

1 

3 

5 

15 

18 

5 

4 

2 

11 

16 

Cuba 

2 

1 

8 

11 

6 

2 

2 

4 

2 

2 

2 

6 

10 

6 

Porto  Rico,  &c.  . . 

1 

5 

1 

7 

3 

5 

1 

6 

2 

2 

2 

1 

6 

3 

Manilla  &  Java  . . 

19 

7 

2 

3 

31 

26 

3 

4 

4 

2 

13 

19 

6 

3 

2 

2 

13 

15 

1 

18 
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18 

1 

10 
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14 

5 

1 

1 

4 

11 

18 

8 

5 

4 

15 

32 

39 

10 

5 

5 

21 

41 

38 

Total,  1873  . . 

60 

39 

5 

34 

138 

96 

37 

34 

17 

31 

119 

118 

45 

24 

17 

45 

131 

124 

Total,  1872  . . 

37 

26 

5 

28 

42inc 

rease 

33 

27 

16 

43 
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,rease 

37 

27 

15 

45 

7in( 
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STATE  AND  PEOSPECTS  OF  THE  SUGAE  MAEKET. 


The  sugar  market  during  the  last  month  has  heen  dull,  with  a 
slightly  downward  tendency.  Arrivals  have  come  in  freely,  and 
these,  together  with  the  surplus  quantity  which  we  last  month 
noticed,  kept  out  of  port  by  contrary  winds,  have  had  the  effect  of 
causing  extreme  caution  to  be  observed  in  all  the  transactions  in 
the  raw  market.  The  result  of  this  is,  that  raw  sugar  is  now 
cheaper  than  it  has  been  since  1870 — a  circumstance  which  at  this 
time  of  the  year  is  remarkable.  The  floating  cargoes  destined  for 
the  United  Kingdom  still  show  a  considerable  excess  over  those 
bound  for  the  same  ports  this  time  last  year. 

No.  12  Havana  afloat  is  now  quoted  at  27s.  per  cwt.,  being  6d. 
lower  than  last  month,  and  2s.  6d.  lower  than  in  1872;  fair  to 
good  refining  Muscovadocs  are  worth  24s.  to  24s.  6d.,  about  the 
same  as  last  month ;  middling  to  good  brown  Bahia,  19s.  6d.  to 
20s.  6d.,  a  decline  of  9d.  Jaggeiy  and  other  low  sugars  in  London 
are  still  relatively  somewhat  depressed,  owing  to  the  abnormal 
proportion  of  these  descriptions ;  still  a  fair  trade  has  been  done  in 
them. 

As  to  the  coming  crop,  the  best  authorities  place  it  at  a  fair 
average,  though  in  Cuba,  owing  to  the  lateness  of  the  season 
consequent  upon  the  upfavourable  weather  which  has  there  pre- 
vailed, the  estimates  are  less  reliable  than  usual.  There  is  also  to 
report  a  slight  increase  in  the  estimate  of  the  beetroot  crop. 
These  circumstances  of  course  all  contribute  to  keep  down  the 
price  of  raw  sugar,  but  it  is  a  fact  which  should  by  no  means 
escape  attention,  that  the  present  rates  are  low  compared  with  the 
amount  of  stocks.  If  from  any  of  those  causes,  which  may  any 
moment  arise,  the  favourable  anticipations  of  the  coming  season's 
supply  are  not  realized,  doubtless  a  reaction  may  be  looked  for." 

The  course  of  the  refined  market  has  on  the  whole  kept  pace 
with  that  of  the  raw.  Low  refined  goods  from  293.  to  33s.,  are 
however  in  better  demand  than  last  month.  Common  lumps  are 
quoted  at  38s.  6d.  to  39b.  per  cwt. 


THE 

SUGAR  CANE. 


No.  46.  MAT  1,  1873.  Vol.  V. 


^S"  The  writers  alone  are  responsible  for  tlieir  statements. 
For  Table  of  Contents^  see  opposite  the  last  page  of  each  Number, 


THE  EECENT  CHANGE  IN  THE  SUGAE  DUTIES. 


Since  the  last  number  of  this  magazine  was  published  an 
important  change  has  occurred  in  the  affairs  of  those  engaged  in 
manufacturing  sugar  and  trading  in  it.  The  duties  are  to  bo 
reduced  one  half.  Since  tlie  hope  raised  by  Mr.  Bright,  that  wo 
might  soou  have  a  free  breakfast  table,  there  has  been  u  stingglc 
each  successive  year-  to  this  end.  "We  must  always  have  some 
admii-ation  for  a  movement  to  lesson  the  burden  of  the  nation,  but 
that  admii-ation  caunot  always  be  given  to  the  mode  of  accomplish- 
ing the  object.  Mr.  Lowe  has  raised  objections  among  a  class  of 
men  who  think  themselves  unfairly  used  and  wc  think  with 
reason.  A7e  allude  to  the  refiners.  "Were  it  nccessaiy  that  they 
should  suffer,  we  should  simply  say,  that  it  was  better  that  they 
should  do  so,  rather  than  that  the  whole  nation  should  continue 
to  be  buixlcned. 

Mr,  Lowe,  reducing  the  duties,  allows  one  month,  namely,  +ill 
the  8th  of  May,  in  order  to  give  time  to  refiners  and  others  hold- 
ing duty  paid  sugars  to  realize  their  stocks,  and  after  consultation 
with  Sir  Thomas  Freemantlo  and  Mr.  11.  A.  Ogilvic,  consents  to 
e  xtend  the  time  between  the  reduction  of  the  duties  on  raw 
sugar  and  of  those  on  refined  to  the  28th  May, — that  is,  twenty 
days. 

We  cannot  doubt  that  refiners  generally  will  be  the  gainers  in 
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the  long  11111,  but  we  still  less  doubt  that  they  will  be  losers  for  a 
time,  and  we  think  the  loss  is  twt  a  public  benefit,  or  one  which 
will  bring  compensation  in  every  case  to  those  who  are  most 
interested. 

Let  us  consider  the  refiner's  position.  Ho  has  bought  raw 
sugar  at  a  high  duty.  He  sells  it  refined  at  a  price  which  the 
public  will  expect  to  be  less,  in  proportion  to  the  lowering  of  the 
duty,  and  the  public  must  be  obeyed,  in  other  words,  the  refiner 
presents  to  the  public  a  largo  sum  of  money. 

In  this  country,  the  refiners  are  required  to  advance  the  duty 
paid  on  the  public  account,  so  that  when  the  duty  is  reduced  they 
are  left  to  lose  the  money  they  have  advanced.  In  France,  on  the 
contrary,  the  Government  gives  the  refiner  credit  for  duty  paid  on 
behalf  of  the  public.  So  that  in  England  the  loss  of  the  refiners 
on  sugai-  in  stock  and  on  that  undergoing  refining  will  be,  in  the 
present  instance,  in  rough  numbers,  about  £60,000 ;  and  as  the 
case  at  present  stands,  either  tlus  loss  must  be  incurred  or  the 
refinery  stopped,  the  loss  thus  sustained  being  a  still  gi-eatcr  one. 

But  then  Mr.  Lowe  allows  the  refiner  a  month  to  realize  his 
stock.  This  we  are  afraid  is  a  very  inadequate  period  for  such 
important  sales.  Of  course,  there  may  be  some  refiners  in  this 
enviable  position,  and  it  may  bo  that  from  these  he  has  taken  an 
opinion,  but  that  they  are  exceptions  is  our  belief,  and  the  trade 
is  left  to  suffer  by  an  act  of  arbitrary  power,  just  as  communities 
have  in  all  ages  suficred  whenever  arbitrary  power  has  been  given 
to  one  man,  because  no  one  man,  however  well  meaning,  can  know 
the  conditions  of  the  people  sufliciently  well. 

The  consequence  is  clear  and  is  already  seen,  llcfincrs  must 
stop  their  works  for  a  certain  time,  and  some  are  doing  so,  certainly 
in  some  cases  that  is  already  a  sufficient  proof  of  loss. 

Wh}'  do  they  not  continue  to  work  ?  The  reason  is  clear,  they 
cannot  expect  to  sell  their  stock  at  a  high  rate  when  iu  a 
month  they  are  obliged  to  sell  it  at  a  low  rate.  It  is  true  that  by 
this  means  the  stocks  in  the  hands  of  tlic  public  and  the  wholesale 
grocers  for  example  will  become  smaller,  but  meanwhile  tlie  work 
is  stopped,  the  trade  is  deranged,  and  the  workmen  suffer  as  a 
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necessity,  wMlst  there  is  no  certainty  to  the  master  that  he  can 
begin  again  ia  such  a  way  as  to  make  compensation  for  the  past. 
Matters  will  probably  complicate  themselves,  and  wc  think  in 
such  a  way  as  to  diminish  the  consumption  until  adjustment  is 
made.  The  discussion  of  the  future  is  difficult,  but  the  present 
is  certain,  and  that  is  simply  stoppage  and  loss. 

If  the  time  were  lengthened  similar  difficulties  would  occur  and 
wc  see  no  good  plan  but  that  of  simply  stopping  all  duties  ai  onee 
and  allowing  a  drawback  to  all  who  have  stocks  of  sugar  above  a 
certain  amount :  we  know  from  experience  that  it  would  be  no 
difficult  matter  to  obtain  this  knowledge,  and  no  man  could 
complain  of  the  result. 

Why  then,  when  it  is  so  easy,  are  the  refiners  to  be  condemned 
to  such  heavy  fines  ?  It  must  diminish  the  sweetness  of  the 
breakfast  sugar  to  know  that  so  many  men  must  go  without  sugar 
or  breakfast  at  all  in  order  to  obtain  the  change. 

Mr.  Grrievo,  the  member  for  Greenock,  made  so  many  good 
remarks  upon  this  subject,  after  the  reading  of  the  Budget,  that 
we  feel  inclined  to  reproduce  them  here  : — 

"I  accept  the  reduction  of  duty  on  sugar  with  satisfaction,  and  hopo  it  is 
only  the  preciu-sor  of  the  whole  hoing  swept  away.  I  fear,  however,  tho 
right  hon.  gentleman  will  give  a  good  deal  of  dissatisfaction  hy  his 
announcement.  When  tho  right  hon.  gentleman  in  1870  introduced  his 
Budget,  regarding  sugar  he  spoke  as  follows: — 'I  wish  it  to  ho  clearly 
understood  in  making  this  proposal  I  am  against  preparing  tho  way  for 
either  further  reduction  or  abolition ;  h>it  that  I  have  gone  as  far  as  I  intend, 
and  make  the  declaration  in  order  to  give  stahility  to  tho  trade,  and  free  it 
from  periodical  annoyance  owing  to  apprehension  of  changes.'  Tho  trade 
will  be  tlirown  into  confusion  for  the  next  mouth  to  come,  and  there  will  he 
a  loss  of  revenue,  and  I  would  strongly  urge  upon  the  right  hon.  gentleman 
to  adopt  the  principle  finally  resorted  to  in  1870,  namely,  to  bring  into 
operation  the  reduction  of  tho  duty  at  once,  giving  drawback  for  refined 
goods  actually  on  hand.  I  am  aware  tho  right  hon.  gentleman  is  not  in 
favour  of  drawbacks  as  a  rule;  but  in  this  case  it  is  just,  and  ho  has  even 
insinuated  that  in  1870  some  malpractices  were  resorted  to.  I  challenge  tho 
right  hon.  gentleman  or  tho  Customs  authorities  to  produce  the  shadow  of  a 
case  of  the  kind  in  the  town  I  have  the  honour  to  represent.  Perhaps  tho 
right  hon.  gentleman  will  not  take  my  adWco,  but  ho  will  perhaps  seo  some 
force  in  it  if  ho  learns  that  in  a  few  days  half  the  sugar  houses  in  the 
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TJnited  Kingdom  are  shut  for  the  next  four  weeks.  It  stands  to  reason  that 
a  refiner  will  not  pay  duty  on  raw  sugar,  at  say  an  average  of  4s.  jicr 
hundredweight,  when  he  knows  that  he  can  in  four  weeks  pay  duty  at  the 
rate  of  2s.  per  hundredweight.  Grocers  will  only  huy  from  hand  to  mouth, 
and  the  trade  will  he  paralysed.  I  fear  this  reduction  of  duty  will  not  roach 
the  large  consumers — the  working  classes— for  we  all  know  it  is  almost 
impossible  for  a  retailer  to  split  a  farthing  per  pound,  which  is  in  round 
numbers  the  proposed  reduction.  I  could  have  wished  the  right  hon. 
gentleman  had  seen  his  way  to  have  swept  away  all  the  duty  on  sugar,  and 
allowed  the  Income  Tax  to  stand  over  for  another  year." 

However  this  may  be,  we  have  no  doubt  that  in  the  long  run 
•we  shall  see  the  whole  of  the  sugar  duties  swept  oflf  and  Mr.  Lowe 
can  then  turn  his  attention  to  some  of  the  other  articles  which  go 
to  constitute — "  a  free  breakfast  table  !" 


SACCHARIGENOUS  MANURE. 
By  PnoF.  Mirss.i. 

The  consumption  of  sugar  is  continually  increasing,  it  is  in 
fact !  becoming  as  a  household  article  as  necessary  as  salt.  The 
enquiry  is  then  not  out  of  place,  whether  it  is  possible  to  increase 
its  production,  whUst  at  the  same  time  diminishing  its  cost  ?  Science 
has  not  yet  succeeded  in  producing  sugar  from  mineral  elements  ; 
the  increase  of  its  production  by  artificial  means  in  the  organic 
kingdom  is,  however  an  accomplished  fact.  It  is  met  with  in 
organic  beings,  both  animal  and  vegetable,  in  a  larger  proportion 
however  in  the  latter  than  in  the  former. 

Chemists  recognize  three  different  classes  of  sugar ;  the  fii'st 
which  they  call  superhydrogenised  sugar,  has  its  type  in  Mannite 
(C'=H"0'^).  The  second.  Glucose,  or  grape  sugar  (C''H"0'=), 
is  found  in  grapes,  and  in  most  other  fruits. 

Glucose  can  be  produced  artificially  by  means  of  starch,  water, 
and  sulphuric  acid,  at  a  temperature  not  above  75"  C.  Should 
however  the  temperature  rise  to  the  boiling  point,  the  starch  is 
not  transformed  into  sugar.    Glucose  is  not  a  product  pcciiliar  to 
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one,  or  even  to  a  few  plants,  but  is  a  general  element  of  food  for 
all,  and  a  necessary  condition  of  vital  exchange.  From  its 
first  shooting,  to  the.  ripening  of  its  fruit,  the  plant  requires 
glucose  for  its  formation.  But  the  seeds  themselves  do  not 
contain  sugar ;  they  contain  starch,  which  being  insoluble  can  not 
circulate  through,  and  is  thus  incapable  of  acting  as  an  article  of 
food  for  the  plant.  To  become  fit  for  use  the  starch  must  bo 
changed  into  glucose.  Seeds  and  plants  in  general  must  then  con- 
tain some  agent  as  capable  of  producing  this  change  as  sulphuric 
acid.    This  agent  is  diastase. 

If  Tve  brin^  into  a  pulp  10  parts  by  weight  of  barley  malt,  with 
80  parts  of  tepid  water,  digest  it  for  some  hours  at  a  moderate  tem- 
perature, and  then  filter  it,  the  filtered  liquor  contains  diastase,  a 
substance  not  yet  exactly  defined,  but  which  is  known  by  its  effect 
of  changing  starch  into  sugar.  If  we  pour  this  liquor  on  40  parts 
of  starch,  mixed  with  320  parts  of  water,  and  wann  the  whole  up 
to  75°C,  till  the  liquid  becomes  quite  clear  and  transparent,  then 
boil,  filter,  and  lastly  concentrate  by  evaporation  at  a  moderate 
temperature,  we  shall  find  that  all  the  starch  has  been  converted  into 
sugar.  It  is  by  this  process  that  brewers  and  distillers  ferment 
starch.  By  the  aid  of  the  diastase  in  the  malt  it  is  changed  into 
glucose.  The  small  white  grains  which  are  generally  seen  on  the 
surface  of  figs,  plums,  and  old  raisins,  and  which  increase  the 
sweetness  of  dried  fniits  are  composed  of  this  glucose.  Its 
sweetening  power  is  however  much  inferior  to  that  of  sugar  proper. 
It  is  very  to  recognisc]this  by  tasting  them  in  turn.  The  sweetening 
power  of  sugar  proper  is  two  and  a  half  times  more  than  that  of 
glucose. 

The  tliii'd  group  is  that  of  sugar  proper,  or  ordinary  sugar,  or 
sucrose,  (Ci.jll,,0„).  It  contains  one  equivalent  of  water  less 
than  glucose.  It  is  found  more  or  less  in  every  plant,  but  more 
abundantly  in  sugar  cane,  beetroot,  maize,  sorgho,  iu  the  sap  of 
the  maple  tree,  in  gourds,  enelons,  etc.,  indeed  in  almost  every 
fruit.  By  various  physiological  changes  it  is  converted  into  glucose, 
since,  although  plants  produce  it,  they  can  not  use  it  before  this 
transformation  takes  place.    This  change  is  effected  by  its  taking  up 
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an  equivalent  of  water,  and  thus  forming  glucose  (C,jII„0„+IIO= 
CijHijO,^).  Sucrose  is  not  then  by  itself  a  restoring  food  for  the 
plants  that  produce  it,  as  is  glucose,  but  is  a  sort  of  accretion, 
or  reserve,  or  store  for  future  preparation  of  food.  It  is  inter- 
mediate between  starch  and  glucose.  "Wlien  the  plant  needs 
glucose  for  its  growth,  it  would  be  far  too  long  an  operation  to 
obtain  it  from  starch,  and  as  it  cannot  keep  a  supply  sufficient  for 
all  its  wants  ready  in  the  form  of  glucose,  it  stores  it  up  half  pre- 
pared in  the  form  of  sucrose,  and  when  required,  it  adds  to  it  one 
more  equivalent  of  water,  and  so  obtains  it  in  the  necessary  form  of 
glucose. 

To  obtain  sucrose  out  of  plants,  it  is  necessary  to  know  the  time 
when  the  plants  have  the  greatest  amount  in  store,  and  have  not 
begun  to  consume  it.  This  is  immediately  before  blooming,  i.e., 
towards  the  end  of  the  first  period  of  vegetation;  (The  lives  of 
plants  may  be  divided  into  two  periods,  one  from  germination  to 
blooming,  the  other  from  blooming  to  the  maturity  of  the  new  seeds. 
During  the  first,  plants  absorb  from  without  what  is  required  for 
almost  the  whole  of  their  accretion,  utilising  part  of  it  currently 
for  their  growth,  and  storing  the  rest  for  future  and  eventual  wants. 
During  the  second  period  of  vegetation  this  store  is  utilised.) 

The  transformation  of  sugar  into  glucose  can  also  be  elTected 
artificially  by  means  of  mineral  agenis.  Thus  diluted,  acids 
transfoiTU  sugar  into  glucose.  Crushing  to  powder  by  mechanical 
action  has  the  same  effect.  For  this  reason  pulverised  sugar 
sweetens  less  than  lump  sugar,  because  part  of  it  has  been  con- 
verted, by  pounding,  into  glucose. 

The  third  group,  sucrose,  is  the  one  which  manufacture  chiefly 
extracts  from  plants  and  brings  to  consumption,  as  it  is  the  only  one 
crystallizable,  and  is  most  sweetening.  Manufacture,  however,  only 
extracts  it  from  such  sugar  producing  plants  as  contain  the  largest 
quantities,  such  as  the  sugar  cane  and  the  beetroot. 

"We  abstain  from  dilating  on  the  methods  of  detecting  and 
analyzing  sugar  contained  in  these  or  other  plants,  neither  will  we 
touch  on  the  processes  of  extraction  and  refining  of  sugar ;  our  chief 
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aim  is  to  show  that  by  appropriate  manure  the  proportion  of  sugar 
produced  by,  and  thus  the  quantity  extracted  from  these  plants, 
can  be  increased. 

Professor  Villc,  well  kno^vn  for  his  work  on  chemical  manures, 
lately  indicated  a  manure  capable  of  producing  three  beneficial  effects 
on  the  culture  of  cane  and  beetroot,  viz.  :  increase  of  crop,  increase 
in  proportion  of  sugar  in  the  plant,  and  diminution  of  mineral  sub- 
stances in  the  same  plant.  Such  a  manure  would  be  of  the  greatest 
benefit  both  to  the  cultivator  and  the  mamifacturer.  For  it  is  a 
well  known  fact  that  with  equal  conditions  of  climate,  nature  of 
soil,  and  variety  of  cultivated  plants,  the  difference  in  the  manure 
alone,  determines  the  difference  in  the  quantity  of  the  crops.  The 
greatest  yield  obtained  by  faiTii  yard  manure  has  been  as  yet  tons 
per  acre,  but  the  average  crop  by  such  manure  is  40,000  kUs.  per 
hectare.  The  greatest  crop  of  beetroots  known  was  obtained  by 
the  use  of  Mr.  Ville's  chemical  manure,  being  142,000  kils.  per 
hectare,  the  average  crop  however  by  this  manure  being  9200  kils. 
hectare.  No  higheryield  has  been  known  to  have  been  obtained 
by  the  use  of  any  other  manure. 

The  same  effect  is  produced  in  the  sugar  cane.  The  yield  ob- 
tained by  chemical  manure  has  amounted  to  80,000  kils.  per 
hectare.  For  quaniitij  of  crop,  chemical  manure  is  thus  the  best 
means  of  producing  the  production  of  sugar. 

The  quantity  of  crop  however  would  be  of  very  little  consequence 
if  the  saccharine  quality  of  the  plant  was  inferior,  as  its  market 
value,  and,  consequently,  the  profit,  would  be  less.  Some  manu- 
facturers in  buying  the  crops  of  some  Belgian  cultivators  stipulated 
tliat  such  and  such  a  manure  shovild  not  be  employed  in  its  culture, 
as,  although  the  yield  was  greater  the  saccharine  quality  was 
inferior. 

According  to  the  so-called  mineral  system,  the  manure  supplied 
to  plants  should  be  composed  of  the  minerals  that  are  found  in  the 
ashes  of  the  plants  to  be  cultivated,  and  more  particularly  that 
one  which  is  present  in  the  gi-eatcst  quantity,  and  as  the  ashes  of 
beetroot  and  sugar  cane  contain  a  large  proportion  of  potash,  so  the 
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believers  in  that  system  made,  both  in  France  and  elsewhere,  great 
efforts  to  improve  the  saccharine  quality  of  beetroot,  by  the  aid  uf 
potassic  manure.  According  to  the  statements  Lu  a  book  lately  pub- 
lished in  Paris,* 

potassic  manure  so  improrod  the  saccharine  quality  of  beetroot  iu 
Germany  as  to  give  19  per  cent,  of  sugar,  whilst  in  France  the 
same  manure  produced  no  sensible  effect.  Tlic  French  failure 
in  this  manure,  is  based  according  to  that  book  on  the  experiments 
of  Coren-n-iudcr,  (who  considers  liowever  that  the  soil  on  which  the 
experiments  were  made  was  not  fit  for  saline  manure,)  and  on  tlic 
experiments  made  at  Grignon.  But  the  propensity  of  the  author  to 
generalize  these  experiments  made  at  Grignon,  or  his  own  made  at 
the  same  place,  is  rather  too  manifest.  His  assertions  then  cannot 
be  considered  as  conclusive. 

The  numerous  experiments  made  throughout  France  with 
M.  Ville's  chemical  manure  especially  composed  for  beetroot, — in 
which  manure  a  special  part  is  assigned  to  potash, — have  been 
equally  successful  in  improving  the  saccharine  quality  of  the  roots, 
in  Germany,  Belgium,  and  elsewhere.  Leaving  then  aside  the 
too  partial  assertions  of  the  professor  of  Grignon,  it  is  a  fact  that 
potash  employed  in  a  proper  manner  so  improves  the  saccharine 
quality  of  beetroot,  as  to  cause  it  to  attain  19  per  cent,  of  sugar. 

But  the  per  centage  of  sugar  in  the  roots,  and  the  quantity  of 
sugar  wliich  can  be  extracted  from  the  same  roots,  arc  two  veiy 
different  things.  Sugar  manufacturers  detoi-mino  the  prices  of  the 
beets  according  to  the  quantity  of  sugar  they  can  extract,  and  not 
according  to  the  amount  contained  in  the  root.  It  is  a  fact  that 
that  the  more  saline  matter  the  beets  contain  the  less  sugar  can  be 
extracted,  whatever  its  saccharine  richness  may  be.  Xow  it  is 
another  ascertained  fact  that  such  potassic  mamire  as  came  into 
vogue  through  the  mineral  .system  and  the  Hassfust  mine — ex- 
clusively, or  almost  exclusively,  potassic  manure, — increases  the 
saline  matter  in  the  beetroot,  and  consequently  renders  the  ex- 
traction of  sugar  more  difficult. 


(*.)  Dcherain. — Cours  de  Cheuiio  Agricole, 
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M.  Ville's  chemical  manures  do  not  produce  sucli  effects,  because 
in  them  there  is  no  such  excess  of  isolated  potash.  The  other 
ingi-edients  of  that  manure,  viz. :  nitrogen,  phosphoric  acid,  and 
chalk,  which  have  both  a  separate  action,  and  moderate  each  other's 
action,  being  mixed  in  suitable  proportions  with  potash,  increase 
the  good,  at  the  same  time  lowering  the  evil  effects. 

The  latest  formula  brought  forward  by  M.  Yille  for  manure  re- 
quired for  beetroot  culture,  has  another  advantage  in  the  form  of 
nitrogen,  which  is  that  of  nitrate  of  lime,  so  whilst  that  chemical 
manure  generally  increased  the  crop  and  the  saccharine  quality  of 
plant,  the  latest  formula  greatly  diminishes  the  proportion  of 
saline  matter. 

M.  Ville's  experiments  were  made  on  beetroot  and  on  giant 
maize,  which  is  closely  related  to  the  sugar  cane.  So  his  conclu- 
elusions  bear  upon  both  these  sugar  plants. 

There  is  not  a  word  in  the  book  alluded  to,  either  in  the  chapter 
treating  upon  the  influence  of  mamirc,  etc.,  or  in  the  chapter  on 
the  influence  of  potash  on  secretion  of  sugar  in  the  beetroot  on  the 
direct  devclopemcnt  of  the  principles  of  plants.  It  would  be 
astonishing  to  find  such  an  omission  iu  a  now  work  of  such  pre- 
tension, if  it  were  not  evident  from  the  work  itself  that  cither  tho 
axithor  was  not  fully  acquainted  with  some  of  the  facts  of  organic 
chcmistiy,  or  that  he  did-  not  arc  to  be  familiar  witli  those  of 
chemical  manure. 

By  the  latest  improvements  made  in  the  composition  of  chemical 
manures  for  sugar  plants,  Ville's  system  of  chemical  manures  is  now 
brought  before  beetroot  cultivators  under  the  now  title  of  Sacchari- 
genous  Manures,  as  they  not  only  tend  to  increase  the  crop,  and  tho 
sacchaiiue  richness,  but  facilitate  the  extraction  of  sugar  by 
diminishing  the  amount  of  saline  matter  in  the  ashes.  We  give 
below  a  demonstration  of  this  fact  shown  by  the  results  of  31. 
Pagnoils'  analysis  of  beetroots  which  had  remained  in  the  pits  till 
January  and  which  were  beginning  to  bud. 

Tho  following  tables  are  extracted  from  the  Mevue  Seientifique, 
(hi  Cours.  January,  1873. 
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Beetroots  grown  in  an  experimental  field  at  Vtnrennes. 

LOI  1. 


J-'UiltSlLy  Ol 

Sugar 

of 

the 

per  cent 

per  cent 

beetroots. 

juice. 

of  'beetroot. 

of  sugar, 

gr. 

No.  1 

1-054 

10-1 

6-G 

1-060 

11-9 

5-9 

"NT-*  o 

1.078 

14-3 

3-2 

No.  4 

  -702 

1-073 

15-2 

1-9 

1-074 

15-0 

2-1 

lUo    lUVlllll  VI 

tj  anudry . 

1  o  o  pel  ctnij. 

of  the  roots. 

3-9  per  cent. 

of  the  sugar. 

LOT  2. 

gr. 

No.  1 

1-059 

11-4 

6-4 

  1-288 

1-083 

16-1 

2-8 

No  3 

  1-129 

1-080 

16-3 

4 

No.  4 

1079 

15-3 

4-5 

No.  5 

1-092 

17-9 

2-3 

Average  for  the  month.of  January. 

15-4  per  eent.  of  roots. 

Salts   

3-6  per  cent,  of  sugar. 

LOT  3. 

No.  1  , 

  1-803 

1-0C9 

12-5 

4-3 

No.  2  , 

  1-121 

1-060 

13-0 

3-3 

No.  3 

1-065 

15-4 

1-3 

  -612 

1-079 

17-2 

1-4 

Average  for  the  month  of  Janttari/. 

Sugar   14-5  per  cent,  of  roots. 

Salts    2-6  per  cent,  of  sugar, 
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Beetroots  produced-  hy  regular  culture. 


"Weight           Density  of 

Sugar 

Salts 

of  the 

per  cent,  of 

per  cent,  of 

roots.  jiiice. 

root. 

sugar. 

gr. 

No.  1                  3-677  1-042 

7-3 

11-6 

No.  2                  1-500  1-050 

9-2 

9-6 

No.  3                  1-240  1-047 

80 

11-5 

No.  4                  1-197  1-043 

8-8 

10-8 

No.  5                  M95  1-041 

60 

21-8 

No.  6                   -804  1-042 

6-6 

19-6 

No.  7                   -758             1-043  ' 

8-8 

10-8 

Average  for  the  month  of  January. 

Taking  the  averages  only,  the  results  may 

thus  be  summed  up  : — 

Sugar 

Salts 

Lot. 

per  cent,  of 

per  cent,  of 

root. 

sugar. 

(  No.  1 

13-3 

3-9 

Beetroots  from  Vincennes . .   \  No.  2 

15-4 

3-6 

(  No.  3 

14-5 

2-6 

Beetroots  from  ordinary  culture  .... 

7-8 

13-6 

The  crops,  of  these  rich  beetroots  varied,  between  40  to  50-000 

kilogrs.  of  roots  per  hectare. 

These  remarkable  results  ■were  obtained  by  manure  of  the  follow- 

ing formula. 

Per  hectare. 

80  to  100  kilogrs. 

80 

100 

n 

trace. 

It  is  then  evident  that  neither  with  mineral  manure 

alone,  nor 

■with  potassic  manure  alone,  can  effects  so  splendid  be  obtained  but 

only  by  the  use  of  carefully  prepared  chemical  manure  in  which 
the  fertilizing  agents  can  be  proportioned  according  to  the  require- 
ments of  the  plant  to  be  cultivated,  and  according  to  the  products 
to  be  extracted  from  it.  And  that  it  is  this  manure  wliich  must  be 
resorted  to  so  as  to  increase  the  production  of  sugar  to  the  advantage 
both  of  the  cultivators,  the  manufacturers,  and  the  consumers. 
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ON  THE  INFLUENCE  OE  FOBESTS  ON  llAINFALL. 
Bt  Axfbed  Fkteb. 
(Continued  from  page  142.) 

The  injuiy  to  the  climate  of  Africa  produced  by  tlie  destruction 
of  Forests,  attracted  tlic  attention  of  Mr.  Moffat,  from  whose  book, 
"  Missionary  Lalours"  pp.  329  to  333,  the  following  extract  is 
made : 

"  They  were  wont  to  tell  us  of  the  floods  of  ancient  times,  the  incessant 
showers  which  clothed  the  very  rooks  with  verdure,  and  the  giant  trees  and 
forests  which  once  studded  the  brows  of  the  Hamhana  Hills  and  neighbour- 
ing jilains.  They  boasted  of  the  Kui-umau  and  other  rivers,  with  their 
impassable  torrents,  in  which  the  Hippotomi  played,  while  the  lowing  herds 
walked  to  their  necks  in  grass,  filling  tlieir  tnahilas  (milk  sacks)  with  milk, 
making  every  heart  to  sing  for  joy.  It  was  in  vain  that  wo  endeavoured 
to  convince  them  that  the  dry  seasons  had  commenced  at  a  period  long 
anterior  to  the  arrival  of  the  missionaries.  Independent  of  this  fact  being 
liandod  down  by  tlieir  forefathers,  tliey  had  before  their  eyes  the  fragments 
of  more  fruitful  yeai-s  in  the  immense  number  of  stump.s  and  roots  of 
enormous  trunks  of  acacia  giraffe,  when  now  scarcely  one  is  to  be  seen  raising 
its  stately  head  above  the  shrubs  :  while  the  sloping  sides  of  the  hiUs,  and 
tho  ancient  beds  of  rivers  plainly  evince  that  they  were  denuded  of  the 
herbage  wliich  once  clothed  the  surface.  Indeed,  the  wliolc  country  north 
of  the  Orange  river,  lying  east  of  tho  Kalagare  desert,  presented  to  tlio  eyo 
of  a  European,  something  like  an  old  neglected  garden  or  field.  As  how- 
ever, tho  natives  never  philosopliizcd  on  atmospheric  changes,  and  the 
probable  causes  of  tho  failure  of  the  plenteous  years,  they  were  not  likely  to 
bo  convinced  such  could  depend  on  anything  done  by  man,  even  though 
they  were  credulous  enough  to  believe  that  their  rain-makers  could  charm 
or  frighten  the  clouds  into  showers,  or  that  our  faces  or  prayers  could 
prevent  their  descending. 

"  When  roferenco  has  been  made  to  certain  trees,  especially  the  milkwood, 
and  a  few  slirubs  which  they  prohibit  being  touched  with  a  knifo  or  an  axe 
when  the  rain  is  expected,  I  have  embraced  the  opportunity  of  trying  to 
com-ince  tlic  more  intelligent  that  they  tliemselves  were  tho  active  agents, 
in  bringing  about  an  entire  change  of  atmosphere.  Tho  BecJiuanas, 
especially  the  Batlapis  and  the  neighbouring  tribes,  are  a  nation  of  levellers, 
not  reducing  the  hills  to  comparative  plains,  for  the  sake  of  building  their 
tents,  but  cutting  down  every  species  of  timber,  without  regard  to  scenery 
or  economy.  Houses  are  chiefly  composed  of  small  timber,  and  their  fences 
of  branches  and  shrubs.   Thus  when  they  fix  ou  a  site  for  a  town,  their 
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first  consideration  is  to  be  as  near  a  thicket  as  possible.  The  ■whole  is 
presently  levelled,  leaving  only  a  few  trees,  one  in  each  gi'cat  man's  fold,  to 
afford  shelter  from  the  heat,  and  under  which  tbo  men  work  and  recline. 

"  The  ground  to  bo  occupied  for  cultivation  is  the  next  object  of  attention ; 
the  large  trees,  being  too  hard  for  their  iron  axes,  they  burn  them  down  by 
keeping  up  a  Are  at  the  root.  Those  supply  them  with  branches  for  fences, 
while  the  sparrows,  so  destructive  to  their  grain,  are  thus  deprived  of  an 
asyliun.  These  fences,  as  well  as  those  in  t)ie  towns,  require  constant  repair, 
and  indeed  the  former  must  be  renewed  every  year,  and  by  this  means  the 
country  for  miles  around  becomes  entirely  cleared  of  timber ;  while  in  the 
more  sequestered  spots  whcro  they  have  their  outposts  the  same  work  of 
destruction  goes  on.  Thus,  of  whole  forests,  where  the  giraffe  and  elephant 
wore  wont  to  seek  their  daily  food,  nothing  remains. 

"  The  natives  have  also  the  yearly  custom  of  burning  the  dry  grass, 
which  on  some  occasions,  destroy  shrubs  and  trees  oven  to  the  very  summit 
of  the  mountains. 

"  To  this  sj-stem  of  extermination  may  bo  attributed  the  long  succession  of 
the  dry  seasons. 

" '  The  felling  of  forests  has  been  attended  in  many  countries  by  a 
diminution  of  rain,  as  in  Barbiidoes  and  Jamaica.  For  in  tropical  countries, 
where  the  quantity  of  aqueous  vapour  in  the  atmosphere  is  great,  but  where, 
on  the  other  hand,  the  direct  rays  of  the  sim  are  most  powerful,  any 
impediment  to  the  free  circulation  of  air,  or  any  screen  wliich  shades  the 
earth  from  the  solar  rays,  becomes  a  source  of  humidity ;  and  whenever 
dampness  or  cold  has  begun  to  bo  generated  by  such  causes,  the  condensation 
of  vapour  continues.  The  leaves,  moreover,  of  all  plants  are  alembics, 
and  some  of  those  of  the  torrid  zone  have  the  remarkable  property  of  distil- 
ling water,  thus  contributing  to  prevent  the  earth  from  being  parched  up.'  • 
This  was  a  pliilosophy,  which  the  more  acute  thinkers  among  the  people 
could  pai-tially  comprehend,  though  they  could  not  believe.  I  do  not, 
however,  despair  of  eventually  seeing  the  whole  of  the  population,  some  of 
whom  are  now  commencing  the  building  of  stone  fences  and  brick  houses,  so 
fully  satisflod  on  this  point,  tliat  they  will  find  it  for  their  own  interest,  as 
well  as  contributing  to  the  beauty  of  the  countrj',  to  encourage  the  growth 
of  timber,  particularly  as  it  is  only  such  as  is  indigenous  which  can  grow  to 
any  extent.  To  tho  same  cause  may  be  traced  tho  diminution  of  fountains, 
and  the  entire  failure  of  some  wliich  formerly  afforded  a  copious  supply, 
such  as  Griquatown,  Campbell,  and  a  great  number  of  others  which  might 
be  mentioned ;  and  which,  according  to  tho  establislied  theory  of  springs, 
must  bo  supplied  by  melted  snow,  r.iin,  dow,  and  vapours  condensed.  It  has 
been  remarked,  that  since  tho  accidental  destruction  of  whole  plains  of  the 


*  nil.  Tran$.,  Vol  U  ,  p.  2M. 


238 


THE  SUGAR  CANE.  Mat  1,  1873. 


■wild  olive  by  fire,  near  Griquatown,  as  ■well  as  the  diminishing  of  largo 
shrubs  on  the  neighbouring  heights,  a  gradual  decrease  of  rain  has  succeeded 
in  that  region,  and  thus  the  subterranean  caverns  foimd  to  serve  as  reser^'oirs 
in  the  bowels  of  the  earth  cease  to  bo  supplied,  especially  when  there  are 
no  lofty  mountains  to  pierce  the  clouds,  or  arrest  or  condense  vapours  which 
float  in  the  atmosphere." 

Bean  Stanley,  in  liis  "  Sinai  and  Palestine"  page  120,  makes 
the  following  remarks  respecting  tlio  present  barren  state  of  tlie 
country : — 

"  Can  these  stony  hills,  these  deserted  valleys,  bo  indeed  the  land  of 
promise,  the  land  flowing  with  milk  and  honey  ?"•»••'  the  country 
must  have  been  verj'  different  when  every  hill  was  crowned  with  a  flourishing 
town  or  village,  from  what  it  is  since  it  ceased  to  be  the  seat  not  only  of 
civilization,  but  in  many  instances  even  of  the  population  and  habitations 
which  once  fertilized  it. 

"  '  Tlio  entire  destruction  of  the  woods  which  once  covered  the  mountains, 
and  the  utter  neglect  of  the  terraces  which  supported  the  soil  on  steep 
declivities,  have  given  full  scope  to  the  rains,  which  have  left  many  tracts 
of  bare  rock,  where  formerly  were  vineyards  and  cornfields.'*  It  is 
probable  too  that,  as  in  Europe  generally,  since  the  disappearance  of  tho 
German  forests,  and  in  Greece,  since  the  fall  of  the  plane  trees  which  once 
shaded  tho  bare  limdscape  of  Attica,  the  gradual  cessation  of  rain  produced 
by  this  loss  of  vegetation  has  exposed  the  country  in  a  greater  degree  than 
in  early  times  to  the  evils  of  drought.  This  at  least  is  the  effect  of  the 
testimony  of  tho  residents  at  Jerusalem  within  whoso  cxperienco  tho  Kedron 
has  recently  for  the  first  time  flowed  with  a  copious  torrent,  evidently  in 
consequence  of  the  numerous  enclosures  of  miilberry  and  olive  groves  made 
within  the  last  few  years  by  the  Greek  Convent,  and  in  themselves  a  sample 
of  the  different  aspect  which  such  cultivation  more  widely  extended  would 
give  to  the  whole  country.  Tho  forest  of  Hareth  and  tho  thick-wood  of 
Ziph  in  Judea ;  the  forest  of  Bethel ;  the  forest  of  Sharon ;  the  forests 
which  gave  their  name  to  Kirjath-jearim,  '  tho  City  of  Forests,'  have  long 
disappeared.  Palm-trees  which  are  now  all  but  unkno^vn  on  tho  hills  of 
Palestine,  formerly  grow,  as  we  shall  presently  see,  -xiVh  myrtles  and  pines 
on  tho  now  almost  barren  slopes  of  Olivet ;  and  groves  of  oak  and  terebinth, 
though  never  frequent,  must  havo  been  certainly  more  common  than  at 
present.  The  very  labour  which  was  expended  on  these  barren  hills  of 
Palestine  in  former  times,  has  increased  their  present  sterility.  Tlie  natural 
vegetation  has  been  swept  away,  and  no  human  cultivation  now  occupies  tho 
terraces  which  once  took  the  place  of  forests  and  pastures." 

•  "Dr.  Olin's  Travels  in  tho  East,"  vol.  ii.,  p.  428. 
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The  change  in  the  climate  of  Arabia  is  thus  alluded  to  in  a 
review  of  the  "  Desert  of  the  Exodus"  which  appeared  in  Harper's 
Magazine  : — 

"  It  is  clear  that  in  the  course  of  the  centuries  since  the  exodus,  the  region 
of  Sinai  has  changed  for  the  worse,  and  that  in  accordance  with  natural 
laws  tho  existence  of  which  is  fully  recognized.  The  region  was  once  a 
well  wooded  one,  whereas  now  a  single  great  tree  is  a  notahlo  ohjcct.  This 
fact  is  evinced  by  the  remains  of  great  mining  operations,  mainly  for  coj)per, 
once  earned  on  here.  Tho  copper  for  tho  implements  of  tho  old  Egyptians 
camo  mainly  from  tho  'desert'  of  Sinai.  Over  and  over  again  tho 
explorers  came  upon  huge  heaps  of  '  slag,'  the  refuse  of  great  smelting- 
works  long  since  vanislied.  Those  heaps  of  slag  imply  a  former  ahundanco 
of  fuel,  and  this  fuel  could  consist  only  of  wood  growing  in  tho  region ; 
for  this  was  the  only  fuel  that  could  be  employed,  and  this  could  not 
possibly  bo  convoyed  to  any  great  distance. 

"  The  argument  rims  thus : — These  heaps  demonstrate  the  former  existence 
of  great  smelting-works  and  these  works  imply  a  wooded  region.  Then, 
as  now,  we  may  grant  that  the  peaks  were  bare,  but  their  lower  sides  and 
the  valleys  were  clothed  with  forests.  Any  man  who  has  seen  how  in  a  few 
ft  years  a  single  furnace  cats  up  the  forests  for  miles  around  in  order  to  gain 
its  supply  of  fuel,  understands  tho  whole  story  as  to  how  tho  entire 
character  of  a  region  may  bo  thus  changed  in  the  course  of  years.  Trees, 
as  wo  are  now  coming  to  understand,  play  an  important  part  in  the  economy 
of  nature.  They  furnish  natural  barriers  against  sudden  floods.  Their 
roots  penetrating  tho  soil  form  a  sort  of  sponge,  which  absorbs  the  min-fall, 
causing  it  to  pass  off  gradually  instead  of  in  a  sudden  torrent,  sweeping 
away  tho  soil.  In  the  admirable  work  of  Elysce  Eeclus  on  '  Tho  Earth,' 
are  some  paragraphs  in  which  this  idea  is  set  forth  in  respect  to  the  Alps ; 
they  would  apply  with  still  greater  force  to  the  region  of  Sinai.  The 
Chinese,  from  whom  wo  stiU  have  much  to  learn,  imderstand  tliis.  They 
maintain  groves  all  along  the  courses  of  their  rivers  and  canals. 

"  Besides  acting  as  regulators,  forests  have  much  to  do  in  deciding  tho 
absolute  amount  of  rain-fall.  The  cool  foliage  of  a  great  tree  condenses  tho 
atmospheric  moisture  which  would  otherwise  pass  on  with  tho  aerial 
cun-onts.  Nothing  in  physical  geography  is  better  established  than  that 
tho  destruction  of  forests  in  any  region  diminishes  the  amount  of  rain-fall, 
and  that  fertility  depends  essentially  upon  this.  '  To  cut  down  the  trees ' 
was,  among  the  Greeks,  the  phrase  to  designate  the  pcnnancnt  devastation 
of  a  region.  It  is  tho  destruction  of  forests  more  tlian  any  other  one  thing, 
which  has  within  a  few  centuries  transformed  tho  African  shores  of  tho 
Mediterranean,  once  a  granary  of  the  Koman  Empire,  into  a  desert." 
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The  impoi-taucc  of  preserving  woods  is  well  known  to  nations 
that  wc  arc  too  apt  to  consider  half  barbarous. 

Captain  G' Sullivan  informed  the  writer  that  he  visited  Japan 
two  years  ago,  and  that  in  that  countiy  the  steepest  hills  are 
regularly  planted  up  to  their  vciy  summits,  and  that  so  important 
is  the  maintenance  of  this  mass  of  vegetation  considered,  that  the 
mere  act  of  cutting  down  a  tree  without  planting  another,  is  a 
crime  punishable  with  death.  He  also  stated  that  in  certain 
provinces  in  China  the  dcstraction  of  trees  is  illegal;  and  that 
there  wells  ai-e  sunk  in  great  abundance  in  order  to  supply  water 
for  the  purposes  of  inigation. 

Attention  has  been  directed  to  the  need  of  preserving  timber  in 
our  own  colony  of  Hong  Kong,  and  Sir  R.  McDonald,  the  governor, 
since  his  visit  to  Japan,  has  forbidden  even  the'  mutilation  of  trees. 
Injuiy  to  them  or  destruction  of  them  is  visited  by  a  fine  of  one 
hundred  dollars  inflicted  upon  the  arboricide. 

Captain  Arrindell  states  that  when  the  Mormons  settled  in 
Utah,  they  found  the  district  almost  as  baiTcn  as  the  Sahara.  < 
Water  had  to  be  brought  almost  incredible  distances  in  wooden 
pipes.  Trees  were  forthwith  planted  and  carefully  nourished 
with  the  water  so  brought,  and  now  the  district  may  be  termed 
"the  garden  of  the  world,"  and  it  is  no  longer  dependent  upon 
water  brought  from  a  distance,  but  enjoys  a  steady  rain-fall. 

The  same  authority  states  that  certain  American  local  govern- 
ments grant  a  bonus  for  the  establishment  of  a  certain  number 
of  trees. 


ON"  THE  MANUFACTURE  OF  SUGAR  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 

Past  XV. 

We  have  next  to  deal  with  the  various  methods  of  draining  or 
"  curing  "  sugar. 

In  a  former  paper  wc  explained  that  in  the  crudest  method  of 
sugar  manufacture  this  was  accomplished  by  piercing  holes  in  the 
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bottom  of  the  liogshcad,  partially  stopping  these  with  the  stem  of 
a  plantain  leaf,  and  then  filling  them  up  with  sugar  from  the 
coolers,  the  molasses  being  allowed  to  find  its  vray  out  through  the 
holes  as  it  best  can.  Of  course  this  operation  is  very  slow  (the 
hogsheads  arc  usually  allowed  some  three  or  four  weeks  to  "  cure"), 
and  veiy  inefficient.  The  various  parts  of  the  hogshead  arc  very 
unevenly  drained,  and  even  the  best  cured  portions  arc  far  from 
being  dry.  On  the  bettor  managed  estates  it  is  usual,  when  the 
drainage  is  siipposed  to  bo  complete,  to  take  out  the  better  drained 
portions  of  the  sugar,  and  repack  them  in  fresh  hogsheads,  leaving 
the  portions  of  sugar  from  the  bottom  of  the  hogsheads,  which  of 
course  arc  most  saturated  with  molasses,  either  to  be  re-cured  or  to 
be  also  packed  together  and  kept  apart.  This  system  effects  a 
considerable  saving  in  the  loss  by  leakage  during  transport,  which 
even  when  thus  reduced  is  very  serious.  The  great  length  of  time 
required  for  tliis  method  of  draining,  the  largo  space  consequently 
occupied  by  the  cuiing-house,  and  the  imperfection  of  the  process, 
early  led  to  a  search  after  improved  means  of  separating  the 
molasses  from  the  sugar. 

Various  arrangements  of  pneumatic  apparatus  were  first  devised 
for  this  purpose.  The  sugar  was  placed  in  a  form  or  mould, 
having  a  perforated  bottom,  which  was  placed  in  commxinieation 
with  an  air-pump.  Thus  a  vacuum  was  formed  below  the  sugar, 
whUe  the  full  pressure  of  the  air  was  exerted  upon  its  suiface. 
The  crystals  of  sugar  were  themselves  imable  to  pass  through  the 
perforations,  but  the  air  striving  to  find  its  way  through  the  mass, 
and  to  rush  into  the  vacuum,  forced  the  molasses  before  it.  The 
general  results  obtained  were  not,  however,  very  satisfactory. 
Though  the  operation  Avas  rapid,  and  though  "free"  and  large 
grained  sugara  were  thus  drained  fairly  well,  the  process  was  not 
found  suitable  for  small-gi-ained  clammy  sugars.  Indeed  when 
the  air  has  once  fo\md  a  way  for  itself  through  the  crystals  its 
power  of  removing  any  molasses  which  may  yet  remain  in  the 
sugar  is  very  much  reduced,  so  that  the  action  of  the  process  is 
uneven.  Many  patents  have  been  taken  out  for  different  arrange- 
ments of  imeumatic  pan,  from  that  taken  out  by  ilr.  Hague  iu 
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181 C,  up  nearly  to  tlic  present  time,  but  at  no  time  did  tliis 
process  find  any  considcraLlc  number  of  adherents. 

Later  on,  the  centrifugal  macbinc  appeared  in  the  field.  This 
apparatus,  which  -was  at  first  only  employed  in  drying  textile 
fabrics,  such  as  cotton  and  ■woollen  goods  and  yarns,  was  soon 
applied  to  sugar,  and  from  that  time  to  the  present  its  use  as  a 
means  of  curing  crystallized  sugars  has  been  continually  extending. 
It  depends  for  its  efiieiency  upon  the  centrifugal  force  developed 
by  rapid  revolution.  The  most  familiar  instance  of  the  application 
of  this  power  is  the  trundling  round  of  a  mop,  in  order  to  dry  it. 

As  the  centrifugal  force  is  proportional  to  the  diameter  of  the 
revolving  cylinder  and  to  the  square  of  the  UTimber  of  revolutions, 
while  centrifugal  machines  frequently  revolve  some  1,000  or  1,200 
times  per  minute,  it  may  be  imagined  that  the  power  thus  obtained 
is  very  great.  Thus,  for  example,  a  pound  weight  at  the  periphery 
of  a  centrifugal  basket  40  inches  diameter,  making  1 ,000  revolutions 
per  minute  will  become  developed  into  something  like  five  hundred 
weight. 

A  centrifugal  machine  then  consists  of  a  revolving  basket  or 
cylinder,  in  which  the  sugar  is  placed,  and  of  suitable  arrange- 
ments for  supporting  and  giving  motion  to  this  basket,  for  stopping 
it,  and  for  collecting  and  conveying  away  the  molasses  which 
drains  from  it.  The  periphery  of  this  revolving  basket  is  lined 
with  wire  gauze,  or  finely  perforated  metal.  As  it  is  put  in 
motion  the  mingled  mass  of  sugar  and  molasses  spreads  itself 
evenly  over  this  perforated  periphery ;  the  fineness  of  the  perfora- 
tions cfifcctually  prevents  the  escape  of  the  crystals,  but  as  the 
speed  increases  the  molasses  has  an  ever  increasing  tendency  to 
flow  away.  This  tendency  may  bo  increased  by  the  use  of  a  steam 
jet,  either  inside  or  outside  the  apparatus,  which  by  heating  the 
molasses  increases  its  fluidity,  and  also  dilutes  it,  by  the  mingling 
of  the  condensed  steam  with  it.  Either  this  application  of  steam 
or  the  use  of  a  little  pure  water,  to  wash  the  sugar,  is  usually 
necessary  to  cfibct  the  entire  removal  of  the  molasses  from  the 
crystals,  as  the  last  portions  of  it  usually  adhere  so  tenaciously 
that  they  can  only  bo  washed  off'. 
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The  time  occupied  in  drying  a  cliarge  of  sugar  in  the  centrifugal 
varies  much,  according  to  the  .speed  at  wliicli  the  macliine  is  run, 
and  the  quality  of  the  sugar  operated  upon.  A  fine  open-grain 
sugar  wiU  be  dry  almcst  before  the  machine  has  attained  its 
full  speed,  while  a  very  sticky  sugar  may  be  much  less  efficiently 
di'icd  after  remaining  in  it  for  lialf  an  hour. 

From  what  wo  stated  above  respecting  tlie  laws  relating  to 
centrifugal  force,  it  will  be  observed  that  this  force  is  more  intense 
(in  other  words,  the  draining  power  of  the  machine  is  greater) 
when  the  number  of  revolutions  made  by  the  machine  is  great, 
even  altliough  its  diameter  may  be  comparativc^ly  small,  than  when 
the  diameter  of  the  machine  is  increased,  but  the  number  of  its 
revolutions  diminished. 

Centrifugals  arc  made  of  many  different  fonns.  At  first  the 
driving  gear  was  usually  placed  above  the  machine,  and  although 
this  arrangement  has  been  almost  entirely  abandoned  in  this 
country  in  favour  of  simpler  ones,  it  is  yet  retained  almost 
universally  in  France,  and  pretty  generally  in  many  other  parts  of 
the  Continent.  Fig.  1  represents  one  of  the  best  arrangements  of 
this  type  of  machine.  It  will  be  observed  that  in  this  sketch  the 
machine  is  sho'wn  provided  with  pullics  on  the  horizontal  shaft,  by 
which  motion  is  given  to  the  apparatus.  This  arrangement  may, 
however,  be  varied  by  bolting  an  engine  to  the  side  of  the  machine, 
and  making  this  liorizontal  shaft  serve  as  the  crank  shaft  of  the 
engine.  Tliis  forms  a  very  compact  arrangement,  but  it  does  not 
avoid  the  defects  inherent  in  machines  driven  from  above,  viz., 
that  they  are  more  likely  to  get  out  of  order  and  give  trouble,  and 
less  cleanly  than  the  simpler  machines,  and  that  the  driving  gear, 
being  directly  over  the  revolving  basket,  is  in  the  way  of  the 
workmen. 

To  obviate  these  inconveniences,  the  arrangement  of  under 
driven  machine,  illustrated  in  Fig.  2,  was  introduced.  In  this 
machine  the  wealing  parts  arc  reduced  to  a  minimum,  the  dri\'ing 
apparatus  being  entirely  disconnected  from  it,  and  the  whole 
nuu'liiue  brought  into  its  simplest  and  most  compact  form,  while 
there  is  nothing  above  the  cylinder  to  impede  the  men  in  working 
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it.  In  Fig.  2,  cacli  centrifugal  is  shewn  driven  by  a  small 
engine  of  its  own.  This  method  of  driving  is  often  found  to  bo 
very  convenient,  as  the  centrifugals  can  thus  be  worked  independ- 
ently of  all  other  machiaery,  save  the  steam  boiler  ;  while  in  most 
cases  it  is  less  costly  to  provide  each  machine  with  its  own  engine 
than  to  put  up  a  largo  engine  to  drive  a  number  of  centrifugals 
together  with  all  the  shafting,  belting,  and  counter-gearing  which 
then  become  necessary. 

Where  it  is  more  convenient  to  drive  the  centrifugals  from 
shafting,  it  is  usually  necessary  to  interpose  some  sort  of  counter- 
gearing  to  enable  the  requisite  speed  to  be  attained.  This  counter- 
gearing  may  either  bo  of  the  form  shown  in  Fig.  3,  where  mitre 
wheels  are  employed  for  the  pui-pose  of  changing  the  horizontal 
into  the  vertical  motion,  or  of  that  shewn  in  Fig.  4,  where  the 
same  end  is  attained  by  giving  a  half  twist  to  the  belt  leading 
from  the  countcr-goaring  to  the  centrifugal.  This  latter  style  of 
counter-gearing  requires  careful  erection,  as  when  carelessly  put 
up,  the  belt  is  liable  to  run  off ;  but  when  well  erected,  it  possesses 
the  advantage  of  being  perfectly  noiseless. 

At  one  time  centrifugals  were  introduced  in  which  the  shaft 
carrying  the  cylinder  was  horizontal  instead  of  vertical,  but  these 
never  found  very  extensive  favour. 

Of  late  years  the  "suspended"  centrifugal  has  been  brought  into 
notice.  The  various  arrangements  of  suspended  centrifugal  all  seek 
to  avoid  the  evils  consequent  on  uneven  loading  by  leaving  the 
cylinder  free  to  find  and  revolve  around  its  own  centre  of  gravity. 
The  first  machines  constructed  upon  this  principle  were,  wo 
believe,  those  used  by  Mr.  Thomson  in  India  nearly  thirty  years 
ago.  Some  eighteen  or  twenty  years  ago  a  number  of  suspended 
machines  were  manufactured  by  Messrs.  Manlove,  Alliott  and  Co., 
of  Nottingham,  for  the  Sankey  Sugar  Company,  i:i  whose  refinery 
they  have  been  working  very  satisfactorily  ever  since.  Tliese 
were  the  first  suspended  machines  used  in  this  country,  but  at 
that  time  it  was  found  impossible  to  bring  them  into  more  general 
use. 

Within  the  last  few  years,  however,  this  style  of  machine  has 
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found  considerable  favour  in  America,  -where  various  patents  have 
been  taken  out  for  different  modifications  of  it.  It  is  usually 
made  to  unload  through  the  bottom,  thus  effecting  some  saving  in 
labour,  but  this  advantage  may  also  be  obtained  with  any  but  the 
smaller  sizes  of  ordinary  centrifugals. 

It  is  claimed  for  it,  too,  that  it  can  get  through  more  work  than 
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the  same  size  of  machine  of  the  ordinary  construction.  If  this 
be  so,  it  is  probably  due  to  the  fact  that  it  is  generally  arranged  to 
run  at  a  higher  speed  than  is  usually  adopted  for  tlsc  ordinary 
machines.    It  is  also  said  to  consume  loss  power. 

It  is,  however,  considerably  more  costly  than  the  ordinary 
machine,  it  is  more  complicated,  and  on  account  of  being  run  at  a 
higher  speed,  is  more  likely  to  do  hanii  should  it  get  out  of  order. 

Eig.  5  shows  a  good  modern  arrangement  of  suspended  centrifu- 
gal. 

Very  many  arrangements  of  self-unloading  centrifugals  have 
been  patented  at  different  times,  all  having  for  their  aim  the 
avoidance  of  the  delay  occasioned  by  having  to  stop  the  machine 
in  order  to  unload  it  and  load  it  again. 

Though  very  much  ingenuity  has  been  shewn  in  some  of  these 
arrangements,  they  have  none  of  them  proved  commercially 
successful,  nor  is  it  likely  that  an  efilcicnt  self-unloading  machine 
will  ever  bo  introduced. 

!  Necessarily,  any  such  an-angement  introduces  additional  compli- 
cation and  weight,  and,  in  a  machine  exposed  to  such  severe 
strains  as  the  centrifugal  is  subjected  to,  these  are  great  evils. 


IMPROVED  METHOD  OF  SUGAR  CULTIVATION 
IN  JAMAICA. 
By  Mb.  Chaeles  Melville. 
{Continued  from  page  190.) 

Now,  as  to  the  alternative  system  of  transporting  the  canes  to 
the  mill  by  means  of  tramways — and  by  the  word  tramways  I 
mean  to  include  railways  laid  on  the  surface,  wire  tramways,  and 
the  single  rail  system  lately  patented,  and  seeming  to  me  to  deserve 
attention.  With  respect  to  the  construction  of  the  way  itself,  in 
the  case  of  railways  laid  on  the  surface,  wire  trains  being  quite 
independent  of  any  road ;  in  the  first  place  a  narrow  road  only 
would  be  required,  and  the  difference  in  cost  between  a  road  of 
eight  feet  in  width  and  of  eighteen  needs  no  comment.  Then 
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having  once  been  properly  laid,  the  repairs  livould  ho  of  the  most 
trifling  description,  the  wear  and  tear  being  confined  to  the  narrow 
footway  between  the  rails  where  the  mule  walks,  the  road  itself 
not  being  exposed  to  those  causes  operating  to  destroy  a  common 
road,  such  as  friction  and  the  cutting  and  grinding  actions  of  the 
wheels ;  moreover,  the  sinking  of  the  road  would  ho  prevented, 
as  the  weight  instead  of  being  thrown  alternately  on  a  few  square 
inches  (as  is  the  case  when  a  loaded  wain  passes  over  an  ordinary 
road)  is  distributed,  on  account  of  the  connection  between  the  rails 
and  slec'pcrs  over  a  large  area  quite  sufficient  to  sustain  the  weight 
passing  over  the  line.  As  to  the  durability  of  the  rails  themselves, 
they  may  be  said  to  be  everlasting,  as  with  the  greatest  amount  of 
traffic  likely  to  pass  over  them,  they  would  certainly  last  for  a  life- 
time. I  have  in  my  mind  an  instance  of  a  portion  of  a  lino  of 
rails  over  which  had  passed  for  ten  years  the  canes  to  make  an 
average  crop  of  400  tierces,  having  been  found  at  the  end  of  that 
tinre  to  have  lost  an  inappreciable  amount  in  weight. 

Sleepers  can  be  procured  of  durable  woods,  and  at  a  trifling  cost, 
the  average  duration  of  which  may  be  taken  at  from  six  to  ten 
years.  The  repaii's  to  embankments  and  cuttings  from  stress  of 
weather  would  of  course  be  in  proportion  to  its  width,  but  having 
the  use.  of  the  trucks  to  carry  material,  cheaply  perfonned,  so  that 
the  whole  outlay  may  be  said  to  consist  of  the  first  cost  and  ex- 
pense of  laying,  the  usual  charge  for  repairs  falling  far  witliin 
what  is  now  paid  for  repairing  ordinary  roads. 

"With  respect  to  the  motive  power,  supposing  animals  to  be  used, 
it  is  a  well  ascertained  fact,  that  where  10  cwts.  can  he  moved  over 
a  well  constructed  road,  10  tons  can  he  moved  with  the  same 
power  over  a  well  constructed  tramway ;  so  that  tlic  motive  power 
required  may  be  safely  stated  at  one-sixth  that  now  employed. 

The  amounts  now  paid  for  repairs  to  vehicles  may  be  struck  off 
the  bill,  as  the  truck  wheels  being  of  iron  would  last  as  long  as 
the  rails,  and  the  tracks  would  not  be  exposed  to  those  shocks  and 
strains  which  wains  now  have  to  endure. 

As  to  the  working  of  the  trucks,  any  moderately  intelligent  man 
would  soon  learu  to  manage  and  control  them,  and  for  this  purpose 
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the  coolies  would  be  found  valuable,  as  they  are  active,  intelligent, 
and  careful.  Moreover,  one  man  would  suffice  for  each  truck, 
whereas  now  two  men  of  a  class  difficult  to  be  obtained  are  required 
for  each  wain. 

With  respect  to  the  facility  for  removing  the  canes  from  the 
fields,  the  tramway  would  be  no  whit  behind  the  wains,  as  it  is 
impossible  to  send  any  cart  into  the  field  without  seriously  injuring 
the  cane  stole ;  and  in  consequence  of  this,  and  because  many  of 
the  cane  fields  arc  inaccessible  to  trains,  recourse  has  now  to  be 
had  to  winding  off  the  canes.  But  short  lines  of  temporary  tram 
can  be  laid  to  most  of  the  fields,  and  where  from  drains  or  other 
obstacles  they  cannot  easily  be  put,  the  wire  tramway  or  single 
rope  "  calese  "*  aifords  the  means  of  getting  the  canes  from  the 
field  with  ease  and  rapidity. 

Finally,  the  wliole  process  can  be  placed  so  perfectly  under  con- 
trol that  no  danger  need  arise  to  man  or  beast ;  also  the  road  once 
laid  no  limit  can  be  placed  to  its  capability  for  supplying  canes  to 
the  mill,  this  merely  being  a  question  for  a  few  more  trucks  and  a 
few  more  mules. 

To  sum  up  the  advantages  of  this  system  : — The  comparative 
cheapness  of  the  road  itself  when  compared  with  good  ordinaiy  roads,' 
and  moderate  outlay  required  for  repairs ;  the  release  of  five-sixths 
of  the  stock  now  required  for  cartiige  ;  the  less  amount  of  labour 
required  ;  the  saving  of  repau's  to  vehicles ;  the  saving  of  life  and 
limb  to  man  and  beast ;  the  perfect  control  of  the  wliole  system, 
and  its  unlimited  capacity  to  supply  canes  required.  Against  the 
savings  to  be  made  under  these  heads,  put  the  prime  cost  of  the 
road  charges,  interest  on  the  capital  expended,  and  I  venture  to  say 
that  in  a  short  time  the  money  will  be  saved,  and  the  estate 
benefited  to  an  extent  that  would  justify  a  much  larger  outlay. 

Now  the  loss  from  canes  ha-Nong  been  planted  and  brought  to 
maturity  to  rot,  will  be  avoided.  Should  a  system  of  tramways 
be  adopted,  as  I  have  endeavoured  to  show,  and  all  other  things 

*  "  Calesc,"  a  rope  with  a  nmning  puUy,  to  whioh  Ijundlos  of  canes  are 
booked, 
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being  equal,  viz.,  mticliinery  ia  good  order,  and  capable  of  reaping 
the  crop  in  time,  no  further  loss  from  this  cause  need  occur. 

The  small  yield  of  clay  lands  arises,  as  I  have  pointed  out,  from 
want  of  sufficient  tillage,  and  I  -would  apply  the  cattle  that  are 
released  from  the  cartage  of  canes  to  this,  as  I  consider  it,  legiti- 
mate pui'posc. 

The  value  of  a  thorough  system  of  ploughing  does  not  need  my 
advocacy  ;  but  as  to  the  general  plan  I  would  pursue,  it  may  not 
be  amiss  to  say  a  few  words.  And  first  I  would  insist  upon  the 
necessity  of  a  thorough  close  ploughing  of  the  clay,  to  bo  followed 
by  a  harrowing,  by  means  of  which  the  soil  will  be  broken  up  and 
exposed  to  the  influence  of  the  sun  and  air,  and  rendered  pervious 
to  the  roots  of  the  cane  and  the  rain.  It  would  then  be  necessary 
in  some  instances,  though  not  in  all,  to  open  a  light  furrow  for  the 
reception  of  the  tops,  and  this  more  for  the  an-esting  of  the  wash 
on  hill  sides  than  from  any  benefit  to  be  derived  from  the  practice 
of  banking  the  cane  up.  This  preparation  of  the  land  could  bo 
performed  at  a  greatly  less  cost  than  is  now  incurred  by  the  miser- 
able system  of  digging  cane  holes,  and  the  benefit  that  the  cane 
would  derive  from  being  planted  in  a  soil  in  which  it  can  grow, 
and  where  its  roots  will  be  able  to  roach  and  feed  upon  the  stock 
of  food  contained  in  the  soil,  and  upon  any  manures  tliat  may  bo 
employed,  cannot  be  over  estimated  ;  and  I  do  not  doubt  that  this 
yield  of  canes  per  acre  would  be  gi-catly  improved. 

Another  great  advantage  to  be  secured  by  preparing  tlio  land 
with  implements,  is  the  fact  that  we  should  be  rendered  indepen- 
dent of  that  array  of  cane-hole  diggers  who  enrich  themselves  at 
the  expense  of  the  estate  for  a  few  months  each  year,  retiring  to 
their  small  holdings  for  the  rest  of  the  season,  and  cannot  be  per- 
suaded to  perform  any  other  description  of  labor  at  any  price  which 
the  unfortunate  proprietor  can  afford  to  offer  them. 

But  we  must  not  stop  hero  if  we  are  to  insure  a  good  ratoon 
from  the  canes  planted  in  this  properly  prepared  land.  If  left  to 
itself  the  rain  will  again  consolidate  and  the  sun  bake  it,  until  by 
the  time  the  young  ratoon  is  covering  the  land  (if  it  ever  advances 
so  far)  it  more  resembles  brick  than  any  mould  suited  for  the  plant 
to  thrive  in. 
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Its  state  of  health  must  be  maintained  by  means  of  the  subsoil 
and  light  plough,  worked  by  mules,  until  the  plant  has  fairly 
covered  the  ground,  and  this  treatment  must  be  again  commenced 
as  soon  as  the  cut  cane  has  been  removed,  and  continued  until  the 
ratoon  has  in  like  manner  covered  the  land ;  the  plant  ■will  then  be 
at  all  stages  of  its  growth,  in  a  position  to  derive  full  benefit  from 
manures. 

Another  benefit  to  be  obtained  from  what  I  will  term  "secondaiy 
tillage  "  wiU  be  the  absence  of  weeds,  indeed  this  cfiect  of  thorough 
Stirling  of  the  soil  is  so  well  known  where  crops  are  planted  that 
it  would  be  impossible  to  weed,  such  as  wheat,  that  no  seed  is  ever 
sown  until  the  weeds  have  been  eradicated  by  ploiighing,  harrow- 
ing, and  raking ;  and  experience  has  shown  that  the  same  result 
may  be  obtained  in  cane  cultivation,  where  a  thorough  system  of 
mule  plough  tillage  is  pursued.  Tor  this  pui-poso  there  should  bo 
a  number  of  good  mules,  and  a  variety  of  implements  (ploughs, 
subsoil  and  light  mould  grubbers  and  cultivators),  kept  constantly 
at  work.  As  it  is  well  known  that  the  labor  necessary  for  the 
weeding  of  the  canes  is  very  uni'eliable,  and  at  some  seasons  im- 
possible to  be  procured ;  and  as  it  is  likewise  well  known  tliat  the 
greatest  enemy  of  the  cane  is  grass,  it  seems  hardly  necessary  for 
me  to  point  out  what  an  advantage  it  would  be  to  adopt  a  means 
req[uiiing  a  minimum  of  manual  labor  to  perfonu  the  neeessaiy 
labor  of  keeping  the  canes  clean.  That  the  attainment  of  this 
object  is  practicable,  I  can  testify  from  my  own  experience,  and  I 
have  no  doubt  I  shall  be  borne  out  in  my  assertions  by  other  prac- 
tical men.  The  means  above  spoken  of  for  increasing  the  yields  of 
lands,  abolishing  to  a  great  extent  manual  labor,  and  doing  away 
with  the  necessity  for  maintaining  a  large  herd  of  oxen,  will  have 
the  effect  of  reducing  the  expenditure,  and  thus  prevent  the  loss 
of  money  spent  for  no  adequate  retuni.  And  I  especially  press 
the  point  of  an  extended  system  of  mule  plough  tillage,  believing 
that  next  to  the  adoption  of  tramways  for  transporting  the  canes, 
and  the  release  of  cattle  thereby  to  perform  the  preparation  tillage, 
it  is  the  principal  improvement  re(iuired  to  render  these  mountain 
estates  more  profitable. 
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Witli  respect  to  the  loss  from  tlio  inferior  quality  of  the  produce 
made,  I  am  inclined  to  tliLiik  that  this  is  doubtful,  as  I  am  ■well 
informed  that  there  is  a  steady  demand  for  common  process  sugars 
at  remunerative  rates,  and  I  am  aware  that  the  application  of 
highly  scientific  processes  to  the  manufacture  of  sugar  is  "attended 
in  remote  districts  with  many  drawbacks  and  considerable  expense. 
But  as  there  can  be  no  doubt  that  the  loss  of  molasses  is  great  and 
absolute,  I  can  see  no  reason  why  it  should  not  be  all  extracted  on 
estates.  The  objections  sometimes  raised,  that  from  the  smallncss 
of  the  gi'ain  of  our  common  proccs.s  sugar  much  is  lost  through  the 
centrifugal  machine,  might  be  done  away  with  by  the  adoption  of 
a  patent  concentrating  pan  of  some  sort,  none  of  which,  as  far 
as  I  am  acquainted  with  them,  equal,  either  for  size  or  finnncss  of 
the  crystals  produced,  the  Gadesden  pan. 

Having  first  stated  the  general  principles  that  I  believe  should 
be  adopted  to  render  the  cultivation  of  sugar  cane  more  remunera- 
tive, I  would  only  point  out  that  for  the  improvements  indicated 
I  do  not  advocate  the  employment  of  further  capital,  but  only  the 
transfer  of  that  already  invested,  and  what  would  have  in  the  next 
few  years  to  be  invested,  in  stock,  to  the  pui-poses  indicated.  And 
I  cannot  refrain  from  stating  my  firm  conviction  that  should  we  be 
granted  favourable  seasons,  the  savings  that  will  be  effected,  and 
the  increased  production  that  will  ensue  from  the  adoption  of  the 
measures  proposed,  wiU  prove  the  best  support  of  the  ideas  here 
enunciated. 


SIR  B.  PINE  ON  CENTRAL  FACTORIES. 

The  Governor  of  the  Leeward  Islands  confederation  has  been 
appointed  to  the  colony  of  Natal.  Before  lea\-ing  Antigua  he 
addressed  the  local  Council ;  the  following  is  extracted  from  Ids 
speech : — 

"  But,  gentlemen,  the  most  iuiport^int  subject  to  which  I  would  invito 
yo\ir  attention  13  the  establishment  of  central  f>i  common  factories.  It  is 
now  more  than  ten  years  since  I  tried  to  call  the  attention  of  the  people  of 
these  Islands  to  this  subject.    I  pointed  out  the  inexpediency  of  carrying  on, 
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on  a  single  small  estate,  the  tusinesg  of  a  planter,  of  a  miller  or  gi-indcr  of 
canes,  of  a  distiller,  and  of  a  shipper  of  produce  ;  and  I  pointed  to  central 
factories,  as  then  heing  established  in  the  French  Islands,  as  the  ready 
means  of  removing  the  inconvenience. 

"  This  suggestion  of  mine,  after  being  neglected  in  those  Islands  for  ten 
years,  at  length  attracted  the  attention  of  some  of  yourselves,  and  at  your 
instance  I  sent  a  Commission  to  the  French  Islands  to  enquire  into  the 
■working  of  the  system. 

"  The  report  of  the  Commission  was  sent  to  the  Secretary  of  State,  and  by 
his  Lordship  transmitted  to  the  Governors  of  other  sugar  gi'owing  colonies. 
The  result  of  this  correspondence  has  been  that,  as  I  am  very  happy  to 
inform  you,  the  Secretary  of  State  has  requested  me  to  report  to  his  Lordship 
whether  I  can  make  any  definite  suggestion  for  the  establishment  at  the 
l)ublic  cost  or  otherwise  of  central  factories  within  this  colony.  To  enable 
mo  to  reply  to  this  request,  I  wish  to  avail  myself  of  your  knowledge  and 
experience.  If  I  should  advise  that  this  undertaking  should  bo  fostered  at 
the  public  charge,  I  wish  you  distinctly  to  understand  the  grounds  on  which 
I  should  do  so. 

"  Wo  have  no  right  whatever  to  put  our  hands  into  the  public  purse  to 
aid  mere  enterprise  or  to  advance  the  interests  of  any  one  class  of  the  com- 
munity, however  important. 

"  But,  gentlemen,  I  hold  that  the  establishment  of  these  factories  would 
benefit  directly  or  indirectly  the  entire  community  without  any  exception 
whatever.  Tlio  eifect  of  it  will  be  to  make  sugar  planting  a  purely  agricul- 
tural business,  and  to  enable  the  present  o'sraers  of  estates  to  work  at  far  loss 
cost,  and  to  throw  open  the  staple  industry  of  the  country  to  any  man  whoso 
industry  and  integiity  have  given  him  the  means  of  buying  or  renting  a 
comparatively  small  plot  of  land.  Instead  then  of  these  Islands  being  year 
by  year  denuded  of  resident  proprietors  and  becoming  mere  sugar  factories 
worked  by  agents  for  great  capitalists  in  England,  a  state  of  things  fraught 
with  evil  in  the  present  and  danger  in  the  future,  they  will  have  a  number 
of  resident  o\\'ncrs  and  cultivators  of  different  grades  of  society.  A  great 
stimulus  would  be  given  to  the  honest  labourer,  who  instead  of  looking 
forward  to  the  poor  house  as  the  goal  of  his  toilsome  career,  would  bo  cheered 
by  the  prospect  of  some  day  possessing  his  plot  of  land  gained  by  his  own 
industry  and  good  conduct." 

Sir  13.  rinc  has  been  credited  with  capacity  as  a  statesman,  but 
the  suggestion  in  his  speech  that  the  Government  shall  possibly 
enter  iipon  the  business  of  a  sugar  manufacturer,  will  probably 
astonish  his  admirere.  It  is  by  no  means  certain  that  a  central 
sugar  factory  in  a  British  colony  would  prove  remunerative,  and 
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there  is  not,  wc  Lelievc,  at  the  prcscut  time,  any  such  iu  existence. 
The  success  however  would  bo  more  probable  for  a  private  or 
public  company  than  for  a  factory  established  or  subsidized  by  the 
Government.  It  is  to  be  hoped  central  factories  will  shortly  be 
established,  but  the  injustice  of  using  public  money  or  credit  for 
this  purpose,  will,  it  is  to  be  hoped,  not  be  lost  sight  of. 

A  central  factory  will  either  prove  a  success  or  a  faUurc.  If  a 
success  the  gainers  wiU  be  the  vendors  of  canes  in  its  neighbour- 
hood, and  those  who  have  a  direct  interest  in  the  factory.  The 
planters  whose  estates  were  not  adjacent,  and  all  the  other  tax 
payers,  would  have  no  interest  or  gain  in  the  success  of  the  factoiy, 
but  would  be  dii-cctly  affected  by  its  failure.  Thus  it  would  be 
manifestly  unjust  to  pledge  the  public  credit  for  the  establishment 
of  central  factories. 

In  the  reports  of  the  Antigua  Commission  wc  faU  to  obser\-e  any 
calculation  that  would  show  what  portion  of  the  profits  made  by 
the  French,  central  factories  has  been  due  to  the  unjust  method  of 
levying  the  sugar  duties  in  France,  and  what  portion  has  been 
derived  from  the  operation  of  the  dctaxc.  In  the  Sugar  Cane  for 
for  July  last,  the  accidental  profit  which  the  French  factory  thus 
enjoyed  was  shown  to  be  2s.  5d.  per  cwt.,  and  the  recent  change 
in  the  English  sugar  duties  will  raise  this  amount  to  2s.  8^d. 

The  Produce  Markets  Review  of  the  5th  Tilt,  reports:  "Dcmeraras 
are  now  at  a  price  which  is  satisfactory  to  all  concerned,  except 
to  the  planters,  who  complain  of  tlicir  small  profits,  and  threaten 
to  give  up  crystallized  sugar,  and  to  make  only  Muscovados  if 
present  rates  coiitinue." 

If  central  factories  should  be  established  in  British  colonics,  it 
will  be  needful  for  their  promoters  carefully  to  examine  and 
seriously  to  consider  whether  it  will  be  more  profitable  to  make  a 
large  quantity  of  an  uninjured  raw  material  suitable  for  the 
rcfijier,  or  a  smaller  quantity  of  a  greyish  grocery  sugar,  for  which 
the  demand  becomes  less  year  after  year.  Present  prices  of  fuel 
and  of  machinery,  as  well  as  the  recent  alterations  in  the  sugar 
duties,  will  be  elements  in  the  calculation  which  they  must  take 
iuto  account. 
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But  wliidiovcr  system  appears  tlic  move  profltablo,  tlicy  must 
not  expect  to  obtain  public  mou(>ys  or  Goveruiiicnt  guarantees. 

What  wonld  Mr.  Lowe  say  to  a  proposal  for  tbo  Ciovernment 
to  work  our  collieries,  or  spin  our  cotton,  witli  the  laudable  objects 
of  affording  a  "great  stimulus  to  the  honest  labourer,"  &c.,  as 
recounted  by  Sir  B.  Pine  ? 

If  the  retiring  Covernor  had  as  zealously  prosecuted  worlcs 
which  lay  within  the  province  of  his  Government,  as  he  now 
advocates  those  beyond  it,  his  departure  from  this  land  would 
have  been  more  sincerely  regretted  by  the  inhabitants- of  Antigua. 
For  example,  if  the  roads  of  the  island  had  been  left  in  a  fair 
condition,  a  heavy  tax  would  not  have  been  virtually  inflicted  on 
the  possessor  of  every  vehicle  and  oveiy  beast  of  di-aught,  which 
is  now  the  consequence  of  their  heavy  wear  and  tear.  If  an 
island  postal  service  had  existed,  the  transmission  of  every  letter 
would  not  have  entailed  the  ser\'ice  of  a  special  messenger, 
and  if  the  same  care  had  been  extended  to  the  conscr^'ancy  of 
forests  that  is  bestowed  in  India  and  elsewhere,  a  reasonable  hope 
would  have  existed  that  the  climate  would  have  become  more 
favourable  for  the  cultivation  of  the  staple  of  the  island. 


NEW  METHOD  FOR  THE   DIEECT  DETERMINATION 
OF  THE  AMOUNT  OF  REFINED  SUGAR 
IN  RAW  SUGAR. 
By  Dr.  C.  ScnuiBLEE. 
( Translated  from  (fie  Journal  ties  Fabricanta  de  Sucre.    By  U.  C.  Humphrey.) 

The  yield  of  crystallized  white  sugar  from  the  raw  beet-root 
sugars  is  not  in  direct  proportion  to  their  polarimetric  analysis. 
What  then  arc  the  researches  or  calculations  to  be  made  to  deter- 
mine in  a  theoretical  and  preliminaiy  manner  the  yield  of  white 
refined  sugar  from  a  raw  beet-root  sugar  ? 

It  was  in  these  terms  that  the  question  offered  for  competition 
was  worded,  whose  solution  I  have  studied  xmdcr  veiy  different 
aspects,  having  recourse  at  the  same  time  to  physical  and  chemical 
methods.    But  of  these  methods  one  only,  and  I  speak  here  of  tlic 
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chemical  metliods,  lias  answered  the  hoped-for  result.  It  has  led 
to  a  process  of  great  simplicity  and  accuracy,  answering  in  every 
particular  the  question  propounded. 

The  other  methods  of  analysis,  although  furnishing  up  to  this 
time  only  negative  results,  stiU  deserve  to  be  here  rapidly  ex- 
amined, for  two  reasons  :  first,  because  I  expect  to  base  on  these 
methods  my  future  researches ;  secondly,  because  they  allow  me 
to  show  my  way  of  looking  at  the  still  debatable  question,  "  the 
causes  of  the  formation  of  molasses  in  the  manufacture  of  sugar." 
I  shall  therefore  in  a  few  words  mention  the  physical,  then  the 
chemical  methods  which  I  have  used,  and  finally  conclude  by  des- 
cribing the  details  of  my  process,  which  I  support  by  experimental 
data,  being  persuaded  of  ha\Tng  thus  given  the  true  and  complete 
solution  of  the  question. 

A.    Phtsicai,  Methods. 

It  is  an  incontestable  result  of  researches  recently  made  in  the 
formation  of  molasses,  first  by  myself,  and  continued  afterwards 
by  MM.  Marschall  and  Peltz,  that  the  foi-mation  of  molasses  is  not 
due  to  the  salts,  as  has  always  been  admitted.  At  the  same  time, 
the  results  of  these  reseai'ches  seem  equally  to  demonstrate  that 
the  formation  of  molasses  is  as  little  influenced,  at  least  condition- 
ally, by  the  presence  in  the  raw  sugai-s  of  salts  of  organic  acids  or 
of  neutral  organic  siibstanccs.  So  the  real  cause  of  the  formation 
of  molasses  remains  still  enveloped  in  a  dai-k  cloud,  and  is  less 
explainable  than  ever. 

Now,  it  seems  to  be  probable  that  the  formation  of  molasses  does 
not  depend  in  general  upon  chemical  phenomena,  properly  speak- 
ing, but  that  it  constitutes  a  physical  act,  which  imder  certain 
given  conditions,  opposes  itself  to  the  crystallization  of  the  mole- 
cules of  sugar,  and  prevents  them  from  precipitating  in  the  solu- 
tion. A  concentrated  aqueous  solution  of  chemically  piu'c  sugar 
will  deposit  its  sugar  iu  crystals  following  the  conditions  of 
vaporization  or  evaporation  of  the  solution,  the  temperature  re- 
maining constant.  This  process  will  continue  without  cessation 
un'il  the  disappcuiance  of  the  last  drop.  A  mother  liquor 
(molasses)  is  not  here  formed,  because  all  the  molecules  of  sugar 
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in  the  solution  are  separated  one  from  the  other,  hy  distances  con- 
stantly equal,  and  because  the  force  by  virtue  of  which  they  tend 
to  reunite  in  crystals  is  never  disturbed  and  remains  the  same. 

There  is  an  entirely  different  state  of  things  when  other  elements, 
foreign  substances,  non-saccharine  bodies,  accompany  the  sugar  of 
the  solution.  The  molecules  of  sugar  by  reason  of  the  presence 
of  intervening  molecules  of  a  different  nature  wiU  be  separated 
from  each  other  by  greater  iateiTals,  and  will  no  longer  be  able  to 
obey  with  the  same  energy  their  reciprocal  force  of  attraction ; 
their  crystallization  will  be  slower.  If  we  now  eliminate  from 
this  solution  of  mixed  molecules  the  crystals  of  sugar,  the  mole- 
cules not  composed  of  sugar  remaining  in  the  molasses,  it  is  clear 
that  the  molecules  suffer  a  separation  more  and  more  considerable, 
wliich  at  a  certain  limit  will  render  them  incapable  of  exercising 
their  reciprocal  attraction  efficaciously  ;  crystallization  of  sugar  no 
longer  takes  place,  molasses  is  formed. 

In  regard  to  foreign  substances,  salts,  which  likewise  are 
crystalline  and  separate,  they  cannot  be  considered  as  substances 
capable  of  forming  molasses,  a  peculiarity  to  which  I  have  first 
di'awn  attention  when  I  said — "  All  the  principles,  contained  in 
the  juice  of  the  beet,  and  possessing  the  property  of  crystallizing, 
ought  not  to  be  classed  as  sub.stances  tending  to  the  formation 
of  molasses ;  there  are,  on  the  other  hand,  substances  which  do 
not  possess  this  property."  Iloncc  the  conclusion  that  these 
elements  of  the  juice  are  incapable  of  crystallizing,  becoming 
by  boiling  thicker  and  more  viscous,  and  at  last  causing  the 
whole  mass  to  lose  its  mobility  to  such  an  extent  that  the 
arrangement,  or  a  crystalline  juxtaposition  of  the  sugar  mole- 
cules is  disturbed ;  they  arc  separated  and  cannot  reunite. 

Nitre  and  Glauber  salt  crystallize  independently  and  in  presence 
of  sugar.  These  are  then  the  salts  which  cannot  be  included 
amongst  molasses-producing  substances.  From  this  we  get  the 
explanation  of  the  fact  that  the  sugar  of  the  molasses  begins  to 
crystallize  as  soon  as  a  part  of  the  foreign  bodies  is  eliminated,  by 
whatsoever  means,  as,  for  example,  osmose.  The  molecules  of 
attraction  approach  each  other,  their  force  of  attraction  increases 
in  const(iuenc(.',  and  ihvy  reunite  in  crystals. 
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It  is  from  analogous  circumstances  that  tlie  mobility  of  the 
molecules  of  sugar,  and  consequently  their  capacity  to  crystallize, 
wiU  be  diminished  according  as  the  intervening  foreign  substances 
are  possessed  of  a  more  syrupy,  more  viscous,  or  thicker  con- 
sistency. 

It  is  known  that  certain  molasses  can  give  up  crystallized  sugar 
■when  they  are  submitted  to  a  higher  temperature,  that  is  to  say, 
in  rcndciing  their  foreign  substances  more  mobile.  The  direct 
experiments  of  the  above-mentioned  chemists  also  show  that  the 
salts  (principally  organic)  which  give  thick  solutions,  play  the  role 
of  molasses-producing  substances. 

These  considerations  have  given  rise  to  the  hypothesis  which 
may  be  used  to  measure  the  molassigenic  value  of  a  raw  sugar  by 
the  viscosity  and  thick  consistency  of  its  solution.  It  can  bo 
admitted  then  that  of  two  distinct  samples  of  sugar,  both  having 
the  same  amount  of  sugar,  the  one  giving  the  thick  solution  will 
be  in  refining  the  richer  in  molasses.  The  degree  of  consistency 
may  be  compared  to  those  of  solutions  of  chemically  pure  sugar, 
the  temperature  being  taken  into  account. 

In  applying  myself  to  these  considerations,  I  have  made  a  num- 
ber of  experiments,  endeavoring  to  determine,  by  following  very 
different  processes,  the  degree  of  consistency  of  pure  and  impure 
sugar  solutions. 

1.  Determination,  with  observation  of  temperature,  of  the  time 
taken  by  different  solutions  of  raw  sugar  of  equal  volumes  in 
flowing  from  a  capillary  tube  under  constant  pressure  in  comparison 
with  equal  volumes  of  chemically  pure  sugar.  The  remarks  of 
Poiseuille*  and  Grahamf  on  this  method  of  investigation  raised 
hopes  of  satisfactory  results,  in  applying  it  to  the  object  of  this 
work,  that  is,  that  the  time  which  it  takes  for  sugar  solutions 
holding  different  foreign  substances  to  flow  from  a  capillary  tube, 
is  a  means  of  measuring  their  degree  of  viscosity  or  gumminess, 
and  of  showing  their  molassigenic  quality. 

2.  Determination  of  the  duration  of  oscillation  (a)  of  a  magnetic 

*  Mein.,  Savents  etrangers,  ix.,  p.  133. 
t  Lieliig's  Annalcn,  vol.  123,  p.  90. 
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needle,  vibrating  freely  in  the  sugar  solutions  ;  (i)  of  a  pendulum 
suspended  by  a  double  thread  and  producing  horizontal  oscillations, 
which  are  registered  by  an  electro-magnetic  pointer. 

3.  Determination  of  the  size  of  the  drops  of  pure  and  impure 
sugar  solutions,  by  letting  fall  upon  a  small  spherical  surface  a 
certain  number  of  these  drops,  whose  weight  is  determined.  It 
had  been  proved  that  thick  viscous  solutions  produce  the  largest 
drops,  and  consequently  the  heaviest. 

4.  Determination  of  the  refracting  power  of  pure  and  impure 
sugar  solutions  whose  proportions  of  sugar  are  known. 

All  these  methods,  it  is  true,  have  not  resulted  in  an  easy  process 
for  the  determination  of  the  value  of  raw  sugars  according  to  the 
sense  of  the  question  proposed  by  the  jury  ;  but  they  offer,  never- 
theless, other  interesting  results,  and  perhaps  such  as  are  suscepti- 
ble of  application,  which  I  propose  discussing  hereafter  with 
greater  detail,  as  soon  as  I  shall  have  finished  the  series  of  invest- 
igations which  it  is  necessary  for  me  first  to  pursue. 

B.  Chemical  Methods. 
Starting  with  the  idea,  in  the  first  place,  that  there  are  foreign 
organic  substances  in  raw  sugar  which  are  the  cause  of  the  forma- 
tion of  molasses,  I  am  busy  in  finding  the  most  direct  method  of 
estimating  them.  *  Such  a  method  we  stUl  actually  need,  and  if  we 
obtain  the  per  cent,  of  these  substances,  it  is  only  by  means  of  a 
centesimal  analysis,  and  from  results  reckoned  by  difference,  figures 
rendered  doubtful  by  all  the  arithmetical  errors  of  the  other  pre- 
liminary analysis.  Yet,  although  it  will  probably  be  impossible  to 
establish  any  really  perfect  analytical  process  for  the  determination 
of  the  organic  substances,  not  consisting  of  sugar,  except  by 
means  of  properly  called  elementary  analysis,  which  is  too  long 
and  tiresome  for  the  solution  of  a  purely  technical  question,  I  have 
attempted  to  find  a  means  of  determining  these  foreign  organic 
substances,  consisting  in  estimating  the  quantity  of  oxygen  neces- 
sary to  transform  them  into  their  products  of  combustion,  water 
and  carbonic  acid.    The  following  are  the  methods  emi)loj-ed  : — 

5.  Determination  of  the  quantity  of  foreign  substances  in  raw 
sugar  by  means  of  oxidation  witli  permanganate   of  potash. 
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Having  doterminod  by  means  of  a  preliminary  analysis  the  amount 
of  iiormanganate  of  potash  solution  necessary  for  complete  oxida- 
tion of  a  fixed  quantity  of  sugar,  there  would  bo  so  much  more  of 
this  reagent  required  for  a  raw  sugar,  having  the  same  proportion 
of  pure  sugar,  as  this  raw  product  contained  more  foreign,  non- 
saccharine,  oxidizablc  organic  substances,  independently  of  the 
sugar.  It  is  therefore  by  the  excess  of  permanganate  used  that  wo 
will  "know  the  amount  of  oxygen  necessary,  and  it  will  serve  as  a 
means  of  estimating  the  quantity  of  foreign  organic  substances. 

Relying  on  this  method,  incontestably  exact  in  theory,  I  am 
engaged  in  discovering  a  method  of  titration,  which,  I  must  confess, 
has  presented  numerous  difficulties  in  practice.  The  sugar  is  easily 
oxidized  by  the  alkaline  solution  of  permanganate,  at  the  tempera- 
ture of  the  water  bath.  Carbonic,  oxalic,  as  well  as  other  acids, 
as  yet  little  known,  are  produced. 

The  reaction  completed,  it  is  necessary  to  render  the  liquid  acid 
by  means  of  sulphuric  acid,  and  to  continue  to  heat  in  order  to 
ensure  the  transformation  of  oxalic  acid  into  carbonic,  as  the  former 
remains  in  the  alkaline  solution.  But  here  are  the  dif&culties 
which  exist.  The  weak  oxides  of  manganese,  set  free,  do  not 
dissolve  even  in  an  excess  of  sulphuric  acid ;  then  the  chlorides, 
which  the  raw  sugar  contains,  disturb  the  reaction  in  consequence 
of  the  disengagement  of  chlorine.  However,  I  thought  I  would 
make  mention  at  first  of  my  analysis,  founded  on  a  method  of 
titration  of  the  foreign  organic  substances,  a  study  to  which  I  hope 
to  return  at  a  future  time. 

Hero  ends  the  series  of  essays  which  I  have  made  use  of,  with- 
out obtaining,  as  I  had  hoped,  the  successful  solution  of  the  pro- 
posed question.  I  now  pass  to  a  detailed  account  of  another 
process,  which  I  am  persuaded  will  give,  in  a  very  simple  and 
practical  manner,  the  solution  of  the  problem. 

Solution. 

Process  for  tlio  immediate  determination  of  the  amount  of  crystal- 
line sugar  in  raw  sugar,  by  means  of  treatment  with  a  solution  of 
sugar  in  alcohol  saturated  with  an  acid. 

The  process  in  question  is  not  entirely  new,  for  it  has  already 
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been  published,  although  in  an  imperfect  form,  hy  Payen,  in  the 
year  1846,  in  the  Moniteur  Indwtriel,  No.  1013,  and  has  likewise 
been  described  in  Dingler's  Journal  of  the  same  year  (vol.  100,  p. 
127). 

It  is  founded  on  the  principle  of  treating  samples  of  sugar  with 
saturated  solution  of  sugar  in  alcohol ;  this  solution  dissolves  and 
eliminates  the  impmities  of  the  sample  without  in  thq  least  acting 
upon  the  crystallized  portion. 

The  process,  such  as  described  by  Payen,  could  not  be  rightly 
recognized  in  the  chemistry  of  sugar  industry,  at  least  I  am  not 
aware  that  it  has  ever  been  applied,  and  scientific  literature,  to  my 
knowledge,  gives  no  mention  of  researches  or  results  obtained  by 
this  method. 

The  description  of  the  process  according  to  Payen,  given  and 
recalled  by  mo  incidentally  in  a  general  meeting  of  sugar  manufac- 
turers, in  the  year  1866  (see  Zeitschrift,  vol.  xvi.,  page  403),  did 
not  contribute  to  call  the  attention  of  manufacturers  to  this  fact. 
In  the  past  few  years  I  have  made  at  different  times  researches 
relative  to  this  process  and  obtained  only  negative  results ;  and  it 
has  happened  that  the  experience  of  others  has  been  of  the  same 
sort,  judging  from  the  oblivion  into  which  this  process  has  fallen, 
from  which  no  one  up  to  this  time  has  derived  any  important 
results. 

The  question  for  competition  proposed  by  the  assembly  reminded 
me  of  the  process,  and  gave  me  an  opportunity  to  devote  to  it  a 
more  attentive  research.  My  chief  aim  was  to  recognise  distinctly, 
and  to  seek  to  avoid  the  sources  of  error  of  this  process.  The 
principle  on  which  it  rests,  the  principle  which  Payen  had  borrowed 
from  the  analysis  of  nitrate  of  potash,  for  a  long  time  in  use  in 
the  gunpowder  manufactories,  is  perfectly  rational.  It  only  re- 
mains, in  my  opinion,  to  apply  it  free  from  every  source  of  error. 

Now,  as  chief  result  of  my  comparative  labors  on  this  process,  I 
find  it  necessary  to  treat  the  sugars,  to  be  analyzed,  successively 
with  different  solutions,  to  watch  that  these  solutions  are  saturated 
with  sugar,  that  this  saturation  remains  during  the  course  of 
analysis,  and  that  the  alcoholic  solutions  arc  prevented  from  absorb- 
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ing  atmospheric  moisture,  or  from  losing  their  alcohol  by  evapora- 
tion ;  all  which  conditions  I  have  had  no  difficulty  in  meeting.  It 
is  for  these  reasons  that  I  have  avoided  filtering,  and  washing  the 
crystals  of  purified  sugar  on  a  weighed  filter  (an  operation  subject 
to  very  sensible  errors),  and  have  carried  on  the  operations  in 
closed  vessels. 

By  the  exposition  of  the  details  of  the  method  to  which  I  have 
added  essential  modifications,  I  wiU  set  forth,  more  clearly  than  in 
any  other  way,  the  distinctive  features  of  my  method,  as  well  as 
the  advantages  it  possesses  over  that  of  M.  Payen.  Even  at  this 
point  I  am  compelled  to  remark,  that  I  have  been  in  the  highest 
degree  astonished  and  satisfied  at  the  extreme  accuracy  of  the 
results  obtained  by  the  method  thus  modified,  being  persuaded  that 
few  methods  of  investigation  and  analysis  wUl  be  found  to  possess 
so  easy  and  rapid  an  application  and  so  great  precision. 

Renewing  Boneblack  by  Acetic  Acid. — Prof.  Knapp. — The 
advantages  claimed  for  acetic  acid  over  hydrochloric  acid  are,  that 
the  latter  dissolves  out  quite  a  large  quantity  of  the  calcic  phos- 
phate, while  the  acetic  acid  only  removes  that  portion  of  the 
boncblack  which  requires  removing,  and  farther,  that  if  the  acetic 
acid  be  not  entirely  washed  out,  it  is  decomposed  by  the  heat, 
while  any  remaining  chlorides  fuse  together  and  glaze  over  the 
surface  of  the  coal.  Since  iron  phosphate  is  not  dissolved  by 
acetic  acid,  it  is  necessary  to  employ  the  hydrochloric  acid  occasion- 
ally, when  the  coal  has  taken  up  much  iron. 

TTneefined  SroAE. —  Out  of  150  samples  of  sugar  examined  by 
Dr.  Cameron,  about  fifteen  were  found  to  be  unfit  for  use  by 
reason  of  the  presence  of  acari.  It  is  important  to  note  that  tho 
acari  have  never  been  found  in  refined  sugar,  being  whoUy  confined 
to  the  raw  or  unrefined  sugar,  which  however,  almost  always 
contains  them.  According  to  Dr.  Hassall,  sixty-nine  out  of 
seventy-two  samples  of  raw  sugar  bought  in  London  contained 
those  insects.  Dr.  Cameron  recommends  that  raw  sugar  should 
cease  to  be  an  article  of  food  and  bo  wholly  replaced  by  the 
refined  article— Medical  Itecard, 
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DUTCH  MEMOEIAL. 


To  the  Lords  Commissioners  of  Her  Majesty's  Treasury. 

The  Committee  of  the  Sugar  Ecfincrs  of  the  United  Kingdom 
beg  to  di'aw  your  attention  to  the  following  copy  of  a  Memorial, 
adcb-esscd  by  the  refiners  of  Holland  to  the  Minister  of  Einancc  at 
the  Hague,  and  to  the  eopy  of  the  answer  to  tliat  document. 

[Translated  Copy.] 

To  His  Excellency  the  Minister  of  Finance  ( at  the  Hague). 

The  undersigned,  all  sugar  refiners  of  Amsterdam,  respectfully 
beg  to  make  known  : — 

That  with  particular  interest  they  have  watched  the  discussions 
which  recently  have  taken  place  in  the  Legislative  Assembly  in 
France,  respecting  the  projected  modification  of  the  sugar  law,  in 
coimection  with  the  International  Convention  of  1864. 

It  therefrom  appears  that  the  saccharimetric,  or  the  chemical 
analysis  of  the  sugar,  is  suggested  as  one  of  the  means  to  arrive  at 
an  equitable  levying  of  the  duties,  whilst  it  is  asserted  that, 
according  to  a  document  in  the  possession  of  the  Minister  of 
Commerce  (in  France),  said  measure  likewise  is  strongly  recom- 
mended by  the  Dutch  Government,  as  according  to  their  opinion 
the  most  suitable. 

Your  memorialists,  upon  this  ground,  consider  themselves  called 
upon  by  the  present  to  represent  to  your  Excellency,  that  in  the 
introduction  of  the  saccharimetric  towards  the  aforesaid  purpose, 
they  see  an  insurmountable  obstacle,  since  the  experience  of  many 
years  has  shown  them  that  hitherto  the  sacchaiimetrie  does  not 
indicate  the  exact  richness  of  the  sugar,  as  evidenced  by  the 
constantly  considerable  deviations  in  the.  analysis  of  one  and  the 
same  sugar  sample  by  different  chemists. 

Your  memorialists  consequently  regard  the  introduction  of  said 
means  altogether  impracticable,  as,  apart  from  the  inseparable 
waste  of  time,  the  trade  in  colonial  sugar,  especially  in  floating 
cargoes,  would  thereby  bo  rendered  next  to  impossible. 
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When  they  now  consider  that  the  present  system  of  classification 
by  colour  has  proved  itself  too  defective  to  assure  an  imiform  and 
equitable  assessment  of  duties,  your  memorialists  are  of  opinion, 
that  the  only  other  means  left  to  put  tlie  refiners  in  the  four 
countries  on  one  and  the  same  footing  ■would  be  "  refining  in 
bond"  (I'impot  a  la  consommation) ;  but  as,  -with  reference  to  the 
mode  in  which  the  Sugar  Convention  has  been  cai'ried  out  in 
France,  they  cannot  expose  themselves  to  any  impossible  com- 
petition, they  limit  themselves  to  declare  by  the  present,  as  they 
already  have  done  on  the  occasion  of  the  last  Congi-ess,  held  at 
Brussels,  that  on  "refining  in  bond"  being  adopted  in  France,  in 
England,  and  in  Belgium,  -with  severe  precautions  against  fraud, 
but  without  impeding,  by  vexatious  provisions,  the  free  exercise 
of  their  industry  within  the  sugar-houses,  they  then  would 
•willingly  accept  the  latter  system. 

Tour  memorialists,  in  conclusion,  beg  to  recommend  their 
interests  in  this  respect  to  the  gracious  consideration  of  your 
Excellency. 

[Tjunslated  Copt.] 

Depaetment  : — 

In  and  Outwaed  Duties  and  Excise. 

To  the  Directors  of  the  Netherlands  Sugar  Refinery, 
C.S.,  Amsterdam. 

According  to  your  memorial  of  the  8th  inst.,  considering  the 
defects  of  the  present  system  of  classification  by  colour  and  the 
difficulties  attached  to  the  introduction  of  saccharimetry,  refining 
under  control  of  the  Customs,  with  levying  of  the  consumption- 
duties  on  the  produce  obtained  on  its  leaving  the  sugar-house, 
•would  be  the  only  means  to  put  the  refineries  in  Holland, 
Belgium,  England,  and  France  upon  an  uniform  footing  -with 
respect  to  the  export  trade. 

On  that  system  being  adopted  in  the  last-named  three  realms 
■with  effective  precautious  against  fraud,  but  without  impeding  the 
free  exercise  of  refining  -within  the  sugar-houses,  you  likewise 
■would  bo  agreeable  to  the  same. 
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Pending  the  negotiations  respecting  the  International  regulation 
of  the  sugar-duties,  those  your  declarations,  as  far  as  required, 
vrill  have  attention. 

Should  it  thereby  be  confirmed,  that  the  foundation  of  the 
system  at  present  existing  is  not  susceptible  of  efficient  improve- 
ment, then  the  system  of  refining  under  control  ■will  be  made  a 
matter  of  serious  further  examination. 

"Willingly  I  give  you  hereby  the  assurance  that,  in  case  the 
said  system  should  be  adopted  in  this  country,  every  hampering 
of  the  industry  not  needed  to  secure  the  Excise  duty  will  be  as 
much  as  possible  avoided. 

The  question  as  to  what  provisions  will,  in  the  said  system,  if 
adopted,  be  required  to  prevent  fraud,  cannot  yet  be  replied  to. 

This  matter  also  wUl  be  reserved  for  the  consideration  of  the 
contracting  powers. 

"We  request  that  Lord  Lyons  may  be  asked  to  draw  the  attention 
of  the  French  Government  to  these  documents. 

For  the  Committee  of  the  Sugar  Eefiners  of  the  United  Kingdom, 
fSignedJ       A.  W.  GADESDEN, 

Chairman. 


ANALYSIS  OF  ANIMAL  CHARCOAL. 
By  T.  L.  Patteeson,  F.C.S. 

The  letter  of  your  correspondent  "F.C.S."  {Chemical  News, 
vol.  xxvii.,  p.  104)  prompts  me  to  communicate  a  few  observations 
on  the  above  subject.  On  a  future  occasion  I  hope  to  go  more 
fully  into  the  composition  and  analysis  of  charcoal. 

Animal  charcoal  when  new  and  of  good  quality  contains  about 
4 -5  per  cent,  of  organic  matter.  A  small  portion  is  soluble  in 
water,  the  greater  part  is  soluble  ia  acid,  and  the  remainder  is 
insoluble  ia  cither  menstruum.  Now,  when  charcoal  is  ignited, 
the  loss  of  weight  is  equal  to  the  carbon  +  organic  matter  +  water. 
"Wlicreas  when  it  is  treated  with  acid,  and  the  insoluble  matter 
collected  on  a  filter,  washed,  dried,  and  weighed,  the  contents  of 
the  filter,  after  deducting  the  sand  left  on  ignition,  consists  of  carbon 
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and  only  the  small  portion  of  organic  matter  insoluble  in  the  acid 
solution.  If  the  result  obtained  by  the  ignition  method  after 
deducting  the  water  be  recorded  as  carbon,  it  will  be  found  to  be 
4  per  cent,  or  so,  more  or  less,  than  that  obtained  by  solution ; 
because  in  the  first  case  the  total  organic  matter  is  included,  while 
only  that  portion  insoluble  in  acid  is  recovered  in  the  latter 
method. 

It  is  the  practice  of  most  chemists  in  analysing  animal  charcoal 
to  estimate  water,  carbon,  carbonate  of  lime,  sulphate  of  lime, 
oxide  of  ii-on,  alkaline  salts  and  sand,  extending  the  difference  as 
phosphate  of  lime  and  magnesia.  In  my  future  communication  I 
will  endeavour  to  show  how  erroneous  this  is,  not  only  with  regard 
to  the  organic  matter,  but  also  as  to  another  constituent  of  the 
char.  One  of  the  constituents  iucluded  in  this  difference  is  organic 
matter,  which  I  believe  ought  to  be  always  accurately  and 
separately  determined,  since  it  not  only  enhances  the  value  of  the 
analysis,  but  gives  important  information  as  to  whether  the  char 
has  been  properly  burned.  Thus  when  the  organic  matter  amounts 
to  5  per  cent.,  it  may  be  taken  as  an  indication  that  the  char  has 
not  been  long  enough  burned,  or  high  enough  heated  in  the  proccss 
of  its  manufacture.  And,  conversely,  when  it  falls  much  below 
4  per  cent,  it  is  likely  the  sample  has  been  over-burned.  Home- 
made char  is  sometimes  under-burned,  while  that  of  foreign  origin 
is  as  often  over-bumed.  Of  the  two  evils  under-bnmuig  is  the 
least. 

Having  during  the  last  five  or  six  years  analysed  a  great  many 
samples  of  charcoal  from  various  sources,  and  having  invariably 
determined  the  organic  matter  contained  therein,  I  may  say  as  the 
result  of  my  experience  that  in  new  charcoal  it  amounts  to  between 
3-23  per  cent,  and  5-9  per  cent,  dried  at  212°  Faht.  And  in  old 
char,  or  the  stock  charcoal  of  sugar  houses,  the  organic  matter 
fluctuates  between  0'2  and  1  per  cent.,  according  as  the  char  has 
been  carefully  or  imperfectly  rc-bximcd. 

I  always  dry  from  four  to  five  hours  in  the  water-bath,  and  not 
at  350°  Faht.,  because  at  the  latter  temperature  a  portion  of  the 
organic  matter  is  diiven  oft',  and  a  high  result  obtained. 
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Tlicrc  is  just  one  other  remark  about  the  estimation  of  moisture 
in  char  ■wliich  I  would  like  to  make  at  present,  because  I  believe 
from  not  knowing  it  many  have  been  led  to  too  low  a  result. 
"WTien  a  sample  of  charcoal  contains  5  to  10  per  cent.,  and  the 
water  be  determined  in  a  portion  of  the  ground  as  well  as  in  the 
unground  charcoal,  it  will  be  found  that  the  result  obtained  in  the 
latter  case  exceeds  that  in  the  former  by  1  or  2  per  cent.j  and 
proportionately  less  when  the  original  sample  contains  1  per  cent, 
and  less  of  water.  This  shows  that  the  char  loses  moisture  during 
the  operation  of  grinding.  Consequently  in  making  a  full  analj-sis 
it  is  necessary  to  make  two  water  estimations,  one  in  the  ground 
and  another  in  the  unground  portion.  The  former  is  that  used  for 
making  up  the  results  of  the  analysis  and  calculating  to  dry  char- 
coal, while  the  latter  is  that  reported  as  actually  existing  in  the 
sample. 


THE  EEGIME  ON  SUGAES. 

In  a  previous  number,  we  published  the  project  of  law  on  sugars 
by  the  Government ;  we  now  give  that  of  the  Commission  of  the 
National  Assembly,  of  which  M.  Villain  is  the  reporter,  and  upon 
which  a  discussion  took  place  last  week. 

Article  1.  As  soon  as  the  present  law  is  promulgated,  the 
refineries,  as  well  as  the  manufactories,  are  subjected  to  the 
permanent  inspection  of  the  Excise  oflScers  for  indirect  taxation ; 
the  object  of  the  inspection  is,  to  suiTcy,  and  to  foUow  aU  the 
operations  of  the  manufacture,  to  ascertain  and  to  assess  the 
quantities  produced. 

Art.  2.  The  raw  sugars  leaving  the  premises  of  the  manu- 
facturer, or  the  bonded  warehouse,  are  conveyed  under  a  permit. 
This  permit,  in  accordance  with  the  rules  of  the  Convention  of  the 
8th  November  1861,  is  delivered  at  the  moment  of  leaving,  and 
states  to  what  class  the  sugars  belong.  The  same  rule  is  applied 
to  the  raw  sugars  imported  into  France  from  foreign  countries,  or 
from  the  French  colonies. 

Art.  3.  At  the  time  of  their  arrival  in  the  refinery,  the  raw 
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sugars  are  inspected  by  the  Excise  officer,  and  sampled  according 
to  classification,  in  conformity  with  Article  2. 

The  regulation  of  the  duties  is  established  upon  the  real  quantity 
produced  and  ascertained  in  refining. 

Art.  4.  Eaw  or  refined  sugars,  destined  for  expoi-tation,  not 
being  liable  to  duty,  do  not  obtain  any  drawback.  They  are 
conveyed  to  the  frontier  under  the  stamped  seal  of  direct  taxation, 
accompanied  by  a  permit,  delivered  by  the  Excise.  Their  leaving 
the  country  is  verified  at  the  frontier,  after  examination  made  by 
the  Excise  officers,  who  take  notice  of  the  quantities  and  keep 
possession  of  the  receipts  or  permits,  which  servo  as  a  discharge, 
and  which  are  to  be  returned  to  the  manufacturer  or  to  the  refiner. 

Art.  5.  The  duty  on  sugars  intended  for  consumption  is  due 
at  the  time  they  leave  the  manufactory,  or  the  bonded  warehouse, 
or  the  refinery.  The  duty  is  to  be  paid  either  by  one  month's 
bill,  or  by  cash  payment  without  discount. 

Art.  6.   The  duties  on  sugars  are  established  as  follows : — 

1.  Sugars  of  whatever  quality  leaving  the  refineries,  70  francs 

per  100  kilogrammes. 

2.  Any  sort  of  raw  sugars,  exotic  or  indigenous,  intended  for 

consumption  without  being  refined,  67  francs  per  100 
kilogrammes. 

Art.  7.  Molasses  imported  from  French  colonies,  or  being  the 
result  of  beetroot  manufactories  or  refineries,  and  intended  for 
consumption,  shaU  pay  14  francs  per  100  killogrammes. 

That  nothing  is  to  bo  considered  as  molasses  but  the  liquid 
residues  obtained  from  the  manufacture  of  sugar,  and  containing 
at  most  50  per  cent,  of  sugar,  and  having  at  least,  at  the  tempera- 
tui-e  of  15°  Centigrade,  a  density  of  1349  (38°  Baume)  when  -they 
are  of  colonial  derivation,  and  of  1441  (45°  IJaum^)  when  they  are 
the  result  obtained  from  beetroot  sugar. 

An  order  of  public  administration,  issued  in  the  usual  form, 
shaU  rule  and  determine,  under  sanction  of  penalties  as  stated  in 
Article  26  of  the  law  of  31st  May  1846,  the  details  and  conditions 
of  assessment.  It  has  to  be  submitted,  in  the  course  of  throe 
months,  to  the  National  Assembly  for  approbation. — Journal  des 
Falricants  de  Sucre. 
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NOTES  ON  CONCRETE. 

Feom  Bohdeaux. 

In  reply  to  our  enquiries  on  the  subject  in  whicli  your  friend  in 
Guadeloupe  is  interested,  wo  have  ascertained  that  five  hundred 
casks  of  concrete  have  been  imported  into  Bordeaux  in  lots  of  250. 
Both  lots  varied  considerably  in  quality  from  the  lowest  and  most 
faulty.  They  -were  consigned  to  a  house  in  the  grain  and  seed 
trade,  thus  not  in  the  best  position  for  disposing  of  sugar, 
consequently  after  being  some  time  on  hand,  the  first  250  casks 
■were  sold  at  50  centimes  to  1  franc  below  the  market  price ;  but 
what  showed  their  value,  the  second  250  casks  were  taken  by  tlio 
same  refiner  who  bought  the  first  lot. 

If  these  sugars  (concrete)  were  placed  in  the  hands  of  a  regular 
sugar  broker  for  sale  on  the  market,  and  were  divided  into  marks 
according  to  quality,  so  that  the  jpurchaser  could  see  exactly  what 
he  was  buying,  they  would  command  sales  at  as  good  prices  as 
sugars  of  the  ordinary  class. 

Eeom  Londok. 

On  enquiry  respecting  sugar  made  by  the  Concretor,  we  find 
that  it  sells  hero  readily  at  good  prices,  unless  soft  and  pulpy.  It 
should  be  hard  and  with  good  grain.  The  process  is  now  exten- 
sively used,  though  it  has  not  been  in  operation  long.  "We  do  not 
think  that  any  one  but  a  sugar  grower  can  say  whether  the 
Concretor  is  to  be  preferred  to  the  old-fashioned  apparatus. 

FiioM  Maesetlles.  • 

Concrete  sugars  are  hut  little  known  here;  the  only  parcels 
imported  arc  from  Cuba,  and  it  is  not  certain  whether  they  were 
made  by  Fryers'  Concretor.  These  sugars,  crystallized,  though 
very  moist,  gave  good  returns  on  analysis,  but,  solely  because  of 
their  moisture,  fetched  3  per  cent,  less  than  market  price.  The 
value  of  concrete  sugars  must  be  estimated  by  comparison  xrith 
sugars  obtained  by  crystallization,  i.e.,  taking  the  actual  price  of 
good  fourths  from  the  French  Antilles  as  a  base,  say  36-50  ft-ancs ; — 
concreto  sugare  might  fetch  1  franc  more,  say  37*50  francs.  "We 
tliink  that  if  this  process  of  manufacture  were  slightly  improved, 
it  might  produce  dry  sugars  of  as  good  value  as  crystallized  Havana. 
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ON  THE  rORMATION  OF  THE  MOLASSES. 
To  THE  Ebitoe  or  THE  "  SuGAE  Cane." 

SlE, 

The  origin  of  the  molasses  continues  to  ho  a  moot  point, 
whilst  the  avoidance  of  molasses  is,  perhaps,  more  desirable  even 
than  the  consequent  increase  of  sugar-product  by  that  avoidance. 
I  beg  to  submit  an  attempt  at  explanation  of  its  origin,  which  I 
had  occasion  recently  to  send  to  a  planter  in  the  West  Indies.  I 
offer  it  now  under  the  impression  that  its  publication  may  come 
under  the  notice  of  others  who  are  interested  in  this  important 
subject,  and  possibly  assist  them  in  coming  to  a  satisfactory  con- 
clusion. 

I  apprehend  we  may  entertain  this  question,  from  the  beginning, 
in  the  interest  of  the  practical  planter,  and  in  the  absence  of  the 
technical  accomplishments  of  the  scientific  chemist.  Common 
things  too,  can  sufficiently  illustrate  our  subject. 

The  juice  of  the  cane,  which  contains  the  sugar,  is,  of  course, 
located  in  its  pith,  or  sap-vcsscls.  These  may  bo  compared  to  a 
bundle  of  fragile  pipes.  Those  pipes,  or  tubes,  themselves  are  very 
thin,  and  their  substance  is  known  as  "cellulose."  They  are 
bound  together  by  an  outer  skin  or  ring,  hardened  by  silex,  as  are 
the  straws  of  our  wheat  plant,  and  they  are  cemented  together  by 
a  gummy  matter,  which  becomes  the  proximate  mover  of  mischief. 
It  is  this  gummy  matter  which  passes  into  a  state  of  fermentation 
by  simple  contact  with  the  air. 

When  the  cane  is  passed  through  the  mill,  the  pressure  then 
bursts  these  pipes,  and  the  juice  is  sot  at  liberty.  The  refuse 
"  megasso  "  is  led  one  way,  and  the  juice  another.  The  mill  docs 
more,  when,  in  bursting  these  fragile  tubes,  it  breaks  them  also 
into  most  minute  fragments,  which  is  invariably  the  case.  This 
comminuted  debris  of  the  cane,  is  known  as  "cush,"  in  the  West 
Indies.  We  find  these  light,  thin  fragiucuts  of  cellulc.sj,  toijethcr 
with  thdr  gummj  coatings,  distributed  plentifully  throughout  the 
U'ce,  to  play  a  two-fold  mischievous  part,  to  the  loss  and  annoy- 
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ancc  of  airconcerncd.  Before  thcso  diffused  atoms  of  cellulose  car 
fall  down,  -whon  the  juice  is  left  quiescent,  we  have  fermentation 
and  acidity  distributed  at  the  expense  of  contained  sugar.  This  is 
the  apology  for  hurrying  on  the  juice  to  the  clarifiers,  or  the  pans, 
to  avoid  the  loss  of  sugar.  It  is  this  gummy  matter,  so  distributed, 
which  furnishes  the  source  of  muscus  fermentation,  which  quickly 
passes  on  into  the  vinous  and  acetous  stages  of  fermentation,  to  bo 
perpetuated  with  increasing  avidity  by  albumen,  and  the  albu- 
menoids — also  present  in  the  juice — and  fed  by  contained  sugar  so 
long  as  sugar  is  available,  until  vinegar  be  the  ultimate  result. 

Much  of  this  is  already  well  known,  and  indeed  it  is  supposed  to 
be  guarded  against,  to  the  extent  of  adding  lime  to  saturate  the  acid, 
and  boiling  the  juice  to  coagulate  the  albumen  and  its  congeners ; 
although  we  have  the  fact  established  long  since,  and  often  deter- 
mined and  confirmed,  that  starch,  sugar,  and  alcohol,  when  acted 
on  by  an  alkali,  stimulated  by  heat,  become  vegetable  acids.  "Wo 
need  not  allow  pectose  and  others  to  luro  us  here  into  elaboration 
for  confirmation. 

To  return  to  the  "  cush."  If  the  planter  were  to  mix  flour  and 
water,  and  then  boil  the  mixture,  he  would,  most  likely,  get  a 
pasty  result.  Again,  if  he  takes  a  similar  quantity  of  coarse  Scotch 
oatmeal,  which  approaches  more  nearly  to  the  resemblance  of 
"  cush,"  mixes  it  also  with  water,  and  boils  this  mixture  as  ho 
boiled  the  former,  ho  may  get  a  similar  pasty  result.  If  he  prolong 
this  boiling  at  an  increased  temperature,  say  230°  Faht.,  about 
which  temperature,  or  above,  we  bring  the  sugar  with  the  "cush" 
in  the  open  "toche,"  the  coarser  portions  of  the  oatmeal,  as  of  the 
"cush,"  become  softened.  Coffee  afibrds  a  somewhat  similar  result, 
■with  its  coloring  power  added,  when  carbonised;  it  is  so  with  "cush." 
In  the  vacuum  pan  as  in  the  open  pan,  wc  secure  the  slimy  result,  bij 
boiling  the  "cush"  toith  the  sucrate  of  lime.  "We  call  this  miserable 
result  molasses.  Because  we  do  not  raise  the  temperature  in  the 
vacum-pan  so  high  as  in  the  open  pan,  we  do  not  there  carbonise  the 
"  cush " ;  we  do  not  disseminate  the  newly-formod  molasses,  do 
not  agitate  by  boiling  together  with  sugar  so  long,  nor  so  violently 
to  varnish  over  aud  coutaminato  each  sugar  crystal,  that  we  do  not 
get  such  a  deep  dyed  tint  as  with  the  open  pan. 

We  come  now  to  a  very  important  point  in  the  process  of  manu- 
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facture  of  sugar.  Wo  add  lime  to  the  juice,  although  a  pretty, 
crystalline,  pale  sugar  can  bo  obtained  ■without  lime,  yet  lime  is 
commonly  added,  ostensibly  to  correct  any  acidity  therein,  afford- 
ing that  acid  the  opportunity  to  combine  with  that  alkali.  But  %vc 
do  more,  generally,  "when  vrc  add  more  lime  than  enough  for  this 
purpose,  and  leave  it  in  the  juice  to  combine  with  the  sugar,  to  form 
the  sucrafe  or  saccharate  of  lime.  Now,  this  sucrate  has  great  sol- 
rent  power  over  gelatinous  organic  matters,  animal  or  vegetaile.  This 
power  increases  vdth  an  increase  of  temperature,  as  then  the  "  cush  " 
becomes  more  gelatinous,  and  the  product  is  of  a  well-known 
gummy,  gluey,  slimy  character,  loaded  more  or  less  with  sugar. 
"We  find  a  confirmation  in  daily  practice,  and  in  the  well-known 
aphorism  "the  more  lime,  the  worse  sugar."  Some  sugar-boilers 
— planters — think  they  cannot  apply  lime  too  soon,  others,  who  * 
produce  a  superior  article,  do  not  add  lime  until  such  of  the  "cush" 
as  floats  on  the  surface,  has  been  vigilantly  Bcummed  off,  they  do 
not  "  brush  "  it  off,  and  the  froth  in  their  pans  has  become  clean. 

The  cush  when  boiled  is  softened,  as  already  hinted,  and  like  the 
oatmeal  when  boiled,  becomes,  more  or  less,  of  a  jcUy-liko  mass. 
It  is  )ww  that  the  stccrate  of  lime  formed  in  the  pan,  has  the  power, 
and  at  a  temperature  as  low  as  145°  Faht.,  it  can  act  on,  to  dissolve 
the  "cush,"  to  produce  the  slimy  molasses,  and  that  with  increasing 
avidity,  with  increase  of  temperature.  It  wUl  now  be  seen  that 
the  common  temperature  to  which  vacuum-pan  sugar  is  raised,  is 
sufficient  for  engendering,  yet  not  enough  for  distributing  the  amount 
of  mischief  which  results  with  molasses  on  the  common  process. 
If  however  we  must  show  the  converse  of  all  this,  and  it  be  assumed 
to  be  desirable  to  disseminate  impurity  through  the  mass  of  sugar 
as  it  boils,  and  varnish  over  each  grain  with  molasses,  wc  have  only 
to  add  sufficient  lime,  prolong  the  boiling,  increase  the  temperatm-o 
to  same  degree  as  we  find  the  sugar  when  finishing  in  the  open 
"  techc."  At  that  temperature  we  aru  also  afforded  the  opportunity 
of  carbonising  the  sluggish  molasses,  and  unattached  "cush"  as 
either  comes  into  contact  with  the  superheated  pan,  in  which  it  may 
be  so  boiled.  "We  get  a  stronger  solution  of  coffee  on  a  similar 
principle.  Tlius  may  be  gotten  a  mixture  of  molasses  and  sugar, 
as  black  and  slimy  as  may  bo  desired  ;  always,  of  course,  in  tho 
presence  of  sufficient  lime  and  "cush." 
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It  must  be  gratifying  to  know  that  this  may  bo  avoided,  witliou 
adding  anything,  good,  bad,  or  indifferent,  to  oifend  the  scrupulously 
exact.  To  this  end  we  have  successfully  established  the  foundation, 
confirmed  by  experience.  Fermentation  is  arrested  in  the  juice, 
coagulating  the  gummy  and  albumcnoid  matters  by  galvanism  and 
separating  them  and  the  "  cush  "  by  simply  filtering  it  through  sand 
on  its  way  from  the  mill  to  the  pans.  It  is  almost  self-acting,  keeping 
back  the  "  cush  "  hefore  it  can  he  sojtened  hy  hoiling,  or  dissolved  in  the 
sucrate  of  lime,  if  lime  be  added.  AVo  thus  secure,  by  my  patent 
process,  a  superior  quality  of  juice  and  of  sugar-product,  in  the 
absence  of  the  more  expensive  vacuum -pan.  We  can  get  a  grocer's 
sugar  direct,  and  a  better  price  from  the  refiner  than  he  affords  for 
common  process  sugar,  owing  to  the  greater  economy  in  passing 
such  a  sugar  tlirougli  his  bone-filters,  being  so  much  freer  from 
impurity;  and  the  advantages  of  the  "  Concretor  "  too,  can  now  be 
considerably  increased.  I  am  accumulating  facts  transmitted  from 
the  West  Indies,  where  my  plans  arc  in  progress,  and  will  forward 
the  results  with  much  pleasure.         Yours  obediently, 

"W.  Eathoeke  GiLt. 

34,  South  Sill  Park,  jBampstead  Heath,  N.  W. 


ON  THE  UNCERTAIN  OUT-TURN  OF  QUALITY  OF 
FLOATING  CARGOES  OF  SUGAR. 

PLYMOUTIti 

To  THE  Editoh  op  "  Thf,  Stoab  Caite." 

Sir, 

The  above  subject  is  atti-acting  much  interest  just  now,  and 
some  importers  express  annoyance  that  buyers  of  floating  cargoes 
of  sugar  arc  seeking,  by  joint  action,  to  place  upon  a  more  just 
and  honest  footing  the  system  which  has  hitherto  been  considered 
the  "  custom  of  the  trade  "  in  the  purchase  of  sugiir  afloat.  There 
is  however  no  dictation  in  the  matter  on  the  part  of  the  buyers, 
as  explained  in  Mr.  Gadcsden's  published  letter  of  recent  date. 

I  wUl  give  an  instance  from  an  unpublished  pamphlet  I  had 
written  some  months  since,  to  show  the  necessity  for  an  improve- 
ment in  the  system  of  purchase. 
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In  the  season  of  1871,  the  firm  with  which  I  am  connected  pur- 
chased a  cargo  of  Bahia  sugar  afloat ;  the  parties  interested  in 
the  transaction  wore  of  the  highest  respectability  and  standing ; 
the  vessel  was  then  off  the  coast  waiting  orders,  and  samples  were 
shown  ia  the  usual  way  ;  on  landing  the  sugar  at  this  port,  the 
sugar  was  found  to  be  very  inferior  to  the  samples  shown,  to  the 
extent  of  fully  3s.  per  cwt.,  and  complaint  was  immediately  made 
to  the  selling  brokers ;  the  samples  were  also  submitted  for  ex- 
amination to  one  of  the  most  practical  sugar  analysts  of  the 
country.    The  report  of  the  analysis  was  as- follows : 

No.  1  No.  2_ 

Sale  sample.  Sugar  received. 


Cane  sugar    89-80  ..  82-30 

Fruit  sugar — uncrystallizablo    ....  3-34  . .  7-43 

Extractive  and  colouiing  matter    ..  1-88  ..  2-81 

Ash— soluble    1-16  ..  2-20 

Insoluble  matter   -07  ..  -10 

AVatcr   3-75  ,.  5-14 


100-  100- 

Colour  by  Dutch  standard   10        ..  7 

Cane  sugai-  obtainable   80-66    . .  63-85 


'*  Bemabks. — No.  1  is  a  very  fair  Bahia  sugar,  indeed 
better  than  many  lots  I  have  examined ;  but  No.  2  is  veiy 
inferior  to  it  in  evei-y  respect.    The  relative  values  arc  very 
nearly  in  proportion  to  the  '  cane  sugar  obtainable,'  which  is 
calculated  upon  the  French  system,  or  very  nearly  in  the  pro- 
poi-tion  of  81  to  64." 
Thus  it  is  sho^vn  that  tho  value  delivered  to  mo  is  only  64  parts 
out  of  the  81  understood  to  be  sold  to  me  when  the  bargain  was 
made,  yet  I  am  bound  by  the  <'  custom  of  the  trade  "  to  pay  every 
farthing  of  the  money  agreed  upon  at  tho  time  of  contract. 

This  instance  is  one  of  many  well  known  to  all  the  landing 
ports,  and  will,  I  trust,  demonstrate  the  absolute  necessity  for 
some  more  equitable  system  in  the  future. 

I  remain,  sir, 

Your  obedient  servant, 

G.  H.  Beown, 
Bri/ish  and  Irith  Sugar  Refining  Company,  Limited, 
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To  THE  Editor  op  the  "Sugae  Cane." 

Apeil,  1873. 

SlE, 

In  your  last  number,  Dr.  "W.  B.  Gcrland,  in  his  very  interesting 
remarks  regarding  the  iiso  of  calcium,  sulphite  and  bisulphite  in 
the  manufacture  of  sugar,  states  that  the  commercial  articles 
seldom  contain  more  than  three  per  cent,  of  sulphuric  trioxidc ;  no 
doubt  he  is  quite  correct  in  this,  in  fact,  so  large  a  proportion  of 
sulphuric  trioxidc  would  bo  considered  very  impure  by  other 
makers  of  those  articles  in  this  country. 

I  am.  Sir, 

Your  obedient  Servant, 

Stjoae. 


FRENCH  PATENTS. 
(From  ihc  Journal  des  Fahrkants  de  Sucre.) 

96,449.  31  August,  1872.  Possoz,  9,  Ruo  du  Dome,  Paris.  Improve' 
ments  in  the  extraction  of  aaccltariitc  juices,  and  in  the  manufacture  of  mr/ar. 

96,469.  23  Soptombor.  Lecointe,  St.  (iucntin  (Aisnc).  Improvements 
in  machinery  for  extracting  and  drying  saccharine  juices  from  plants  containing 
the  same. 

96,472.  23  September.  Mariolle,  Frbbes,  St.  Quentin  (.\isne).  For 
an  improved  pulping  apparatus. 

96,481.  3  September.  Saurebovrse-d'.^udeviue  &  Co.,  86,  Route  de 
Flandre,  Panlin  (Seine).  Improvements  in  the  manufacture  and  in  the  treatment 
of  reflned  sugar. 

96,491.  9  September.  Ciiampoxnois,  45,  Rue  Saint  Sebastian,  Paris. 
For  purifying  granulated  masses  of  sugar  in  the  process  of  refining. 

96,.557.  13  September.  Basset,  60,  Ruo  des  Dames,  Paris.  Xew  method 
in  the  agriculture  of  beetroots. 

96,602.  18  September.  SUrgueuite,  13,  Boulevard  Saint  Martin,  Paris. 
For  the  treatment  of  crystallizaile  syrups. 

96,597.  6  September.  Mcxtzig,  45,  Ruo  St.  Sebastian,  Paris.  Improve- 
ments  for  producing  white  sugar. 

96,642.  18  September.'  Partz,  64,  Rue  du  Faubourg,  St.  Martin,  Paris. 
Improvements  in  the  manufacture  of  loaf  sugar  and  in  apparatu  required  for 
that  purpose. 

96,695.  28  September.  Bi  BRrnFAUT,  Ruclle  des  Meuniers  (Bercy),  Paris. 
Process  and  apparatus  intended  to  facilitate  the  practical  application  of  osmose. 
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COLONIAL  EXPOETS. 
(From  LicM's  Monthly  Circular.) 


HAVANA  AND  MATANZAS. 


PfiOM  Isi  Jan.  to  4Tn  Mae. 

1873. 

1872. 

1871. 

Tone. 

Tons. 

Tons. 

449  . 

.    3,923  . 

.  7,735 

32,396  . 

.  35,277  . 

.  28,405 

5,947  . 

.    4,421  . 

.  5,465 

395  . 

.  2,221 

373  . 

.    1,644  . 

854 

25 

404  . 

832  . 

751 

Total 

39,964 

46,097 

45,436 

46,988 

40,442 

39,150 

MAURITIUS. 


Fkoji  1st  Aug.  to  March  4. 

1872-73. 

1871-72. 

1870-71 

Tons. 

Tons. 

Tons. 

To  England  

38,385  . 

.  32,891  . 

.'  13,287 

16,458  . 

.  13,538  . 

.  5,177 

30,879  . 

.  19,975  . 

.  27,493 

4,810  . 

.    2,833  . 

.  2,793 

,,  Capo  of  Good  Hope. 

798  . 

860  . 

.  1,809 

10,915  . 

.  22,000  . 

.  14,408 

4,078  . 

'.     3,503  . 

558 

Total  

99,251 

89,761 

59,727 
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Stocks  of  Sugab  rtr  the  Chief  Maekets  of  the  Wokld  on  the 
Isi  Maech,  foe  Thbee  Teaes,  m  thousands  of 
ions,  to  the  neaeest  thousand. 


1873. 

Great  Britain   126 

Prance    151 

Holland   48 

Germany  (ZoUverein)    44 

Six  other  entrepdts   7 


Total  in  Europe   376- 


1872. 
Ill  . 

75  . 

44  . 

29  , 
5  . 

264 


1871. 
103 
119 
18 
44 
4 

288 


CoNSmtPTION  op  SuG.tE  IN  EuEOPE  AND  THE  UNITED  StATES,  FOB 
ThEEE  YeAES  ending  1st  MaBCJI,  in  thousands  OP  TONS. 


1873. 

1872. 

1871 

...  676  . 

..  684 

...  313  ,. 

..  315 

Germany  (Zollverein)  , 

...  215  . 

..  209 

Holland  

...    22  , 

..  28 

...  115  , 

..  87 

,  ,  1,332 

1,341 

1,323 

Estimated  Ceop  of  Beet  Root  Suoae  on  the  Continent  op  Eueope, 

FOE  THE  ENSUING  SeASON,  COJIPAEED  WITH  THAT  OF  THE  THEEE 

PEETiors  Seasons. 

(From  T.ieht's  Monthly  Cireular.J 

1872-73.     1871-72.  1870-71.  1869-70. 

Tons.           Tons.  Tons.  Tons. 

France  . .-                   395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (Zollverein)  260,000  ..  189,000  ..  263,000  ..  217,000 

Austro-ilunsary          205,000  ..  162,000  ,.  182,000  ..  151,000 

Russia  and  Poland  . .  150,000  . .    90,000  . .  135,000  . .  133,000 

Belgium                       80,000  . .    72,000  . .  56,000  . .  44,000 

Holland  and  other 

Countries              35,000..    25,000..  17,000..  12,000 


Total  1,125,000      873,000      942,000  846,000 
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STATE  AND  PROSPECTS  OE  THE  SUGAR  MARKET. 


The  state  of  tlic  market  during  the  past  month  has  presented 
features  altogether  of  an  abnormal  character.  During  the  first 
week  the  dulness  noticed  during  the  greater  part  of  March  still 
continued — a  dulness  however  in  no  measure  caused  by  any 
anticipation  of  disturbance  from  the  Legislature,  but  dependcut 
upon  the  heavy  arrivals  of  raw  and  other  internal  causes,  and  not 
accompanied  by  sensible  abatement  in  price.  When,  therefore,  the 
proposed  reduction  in  the  duties  was  declared,  the  announcement 
took  the  trade  by  sui-priso,  and  the  immediate  result  was  to  tlu-ow 
into  confusion  every  branch  of  the  British  sugar  industiy.  Nearly 
all  the  refiners,  after  working  up  their  duty-paid  stocks  of  raw, 
have  stopped  work ;  grocers  are  anxious  to  dispose  of  all  the  sugar 
they  have  on  hand,  and  have  ceased  buying,  and  the  general  result 
has  been  almost  absolute  stagnation.  During  the  last  few  days, 
however,  as  the  time  for  tlic  change  approaches,  there  has  been  a 
brisker  enquiiy  for  raw  sugar  in  bond,  and  sales  are  eflected  at 
prices  in  some  cast)  Is.  higher  than  those  obtainable  at  the  begin- 
ning of  the  month.  This  demand  is  doubtless  owing  to  a  belief 
that  the  8th  of  May  will  find  both  refijiers  and  grocers  out  of 
stock — a  surmise  very  likely  to  prove  coiTcct,  since  it  is  improbable 
that  the  public  will  consume  any  less  sugar  in  anticipation  of  a 
reduction  of  a  farthing  per  pound. 

The  latest  quotations  of  standard  qualities  of  raw  arc  :  No.  12 
Havana  afloat,  26s.  to  26s.  6d.  Eair  to  good  refining  Cuba 
muscovadoes,  23s.  6d.  to  24s.  Middling  to  good  brown  Bahia, 
19s.  6d.  to  20s.  6d. ;  showing  a  decline  of  about  sixpence  for  the 
month  upon  the  two  better  qualities,  the  lower  remaining  un- 
changed. 

The  statistical  position  must  be  regarded  as  favourable  to  a 
brisk  and  healthy  trade  when  the  new  duties  come  into  force  :  the 
stock  of  raw  sugar  has  not  risen  so  high  as  appeared  likely  from 
the  general  stoppage  of  refineries;  the  importations  have  been  of 
about  an  average  amount,  whilst  the  deliveries  show  an  increase 
for  the  year  of  8,000  tons  over  the  same  period  in  1872.  Doubt- 
less for  the  remaining  portion  of  1873  the  difference  will  be  still 
greater  since  the  consumption  cannot  fail  to  be  augmented  by 
reduced  prices. 

The  course  of  the  refined  market,  as  was  to  be  expected,  has 
been  downward;  between  the  refiner  and  the  wholesale  grocer  the 
transactions  have  been  very  limited,  all  available  stock  of  refined 
sugar  being  anxiouslj'  realized  by  the  dealers,  and  the  buying 
being  of  a  strictly  hand  to  mouth  character.  Tlio  price  of  common 
refined  lump  is  quoted  at  38s.  to  38s.  6d.,  against  38s.  6d.  to  39s., 
last  month  and  42s.  to  42s.  6d.  this  time  last  year. 
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THE  SACCHARIMETEK. 
(Its  FoRjiATioir  and  Use.) 


"When  a  crystal  of  tourmaline  is  cut  in  two  parts,  or  slices,  and 
allowed  to  remain  in  the  natural  position,  the  crystal  appears 
perfectly  clear.  If,  however,  the  upper  crystal  be  made  to  move 
on  the  lower,  being  turned  so  as  to  be  at  right  angles,  a  dimness 
is  noticed  at  the  axis  of  the  crystals,  which  increases  in  proportion 
to  the  angles  at  which  they  are  turned,  until  it  reaches  its  greatest 
opaqueness  when  the  crystals  are  at  right  angles  to  each  other. 

This  may  be  shown  more  forcibly  by  the  following  figures. 

Fig.  1.  Kg.  ».  Fig.  3. 


In  No.  1,  we  see  the  tourmaline  as  it  has  been  cut,  and  may 
also  observe  the  position  the  two  slices  occupy  to  each  other.  In 
turning  the  upper  crystal  towards  the  right,  a  dimness  is  noticed 
at  the  axis,  as  in  No.  2  ;  and  this  dimness  has  become  opaqueness 
in  No.  3,  in  which  the  crystals  are  at  right  angles.  The  light 
which  has  passed  through  such  a  plate  is  said  to  be  plane-polarized. 
This  fact  was  discovered  in  1811,  by  Arago. 

Polarized  light  cannot  be  distinguished  from  ordinary  light  by 
the  naked  eye  ;  to  show  it,  two  pieces  of  apparatus  are  nccessaiy 
— a  polarizer  and  an  analyzer.  The  plate  next  the  eye  in  the 
figures  just  shown  is  the  analyzer,  the  under  plate  the  polarizer. 
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If,  now,  vro  separate  the  two  slices  and  interpose  a  crystal  of 
quartz,  vro  find,  tliat  the  opaqueness  is  no  longer  so  detci-mincd 
as  formerly,  tliat  colour  is  produced,  and,  by  rotating  tlie  analyzer, 
the  colour  changes  tint. 

In  1815,  Biot,  in  experimenting  with  the  essence  of  tereben- 
thinc,  discovered  the  somewhat  remarkable  fact  that  quartz  was 
not  the  only  substance  which  had  this  power  of  rotating  tho  plane 
of  polarization,  biit  that  it  was  shared  by  certain  liquids.  The 
essence  of  terebenthine  was  the  first  liquid  operated  xipon.  This 
essence,  Biot  made  to  take  the  place  of  the  quartz.  He  placed  his 
apparatus  so  that  the  light,  after  passing  through  the  polarizer, 
should  traverse  a  column  of  the  essence  of  terebenthine,  and  he 
found  that  as  he  turned  the  analyzer  to  the  right  the  colour 
changed,  exactly  as  was  the  case  when  the  quartz  was  in  position, 
— so  that  the  conclusion  thus  come  to  was,  that  the  essence  of 
tcrebentliine  acted  in  a  manner  exactly  similar  to  quartz,  or  in 
other  words,  had  the  power.of  rotating  the  plane  of  polarization. 

Once  get  a  start,  and  it  is  often  easy  to  proceed  rapidly.  Biot 
was  not  long  in  discovering  other  liquids  that  had  the  same 
property,  and  he  also  noticed  that  among  these  liquids  some 
turned  the  plane  of  polarization  to  the  riffM,  others  to  the  left. 
The  former  are  called  for  convenience  positive,  the  latter  negative. 

After  having  got  this  length,  it  became  necessary  to  put  this 

discovery  as  far  as  possible  on  a  numerical  basis,  and  to  define  the 

rotatory  power  by  a  number.    In  order  to  accomplish  this,  it  was 

necessary  to  observe  the  direction  and  amount  of  rotation  which 

the  plane  of  polarization  received  when  a  beam  of  light  passed 

through  a  column  of  liquid,  whose  length  was  unity.    After  many 

experiments,  Biot  determined  that  the  length  of  the  column  which 

he  would  take  as  unity  (and  which  has  hitherto  been  taken  as 

unity),  would  be  1  decimetre,  or  nearly  4  inches ;  and  as  a  means 

of  defining  the  colour  of  the  rays  with  which  he  was  working,  ho 

used  a  glass  coloured  red  by  copper  oxide.* 

*  The  rotatory  power  of  a  body  ia  generally  represented  by  and  when 
wo  say  that  for  a  Bolution  of  sugar  we  have— 

/)  =  +  ss-er 

it  means  that  a  column  of  sugar  solution  1  decimetre  long,  deviates  tho  pliine 
of  polarization  of  tho  red  rays  towards  the  right,  at  an  angle  of  SS-C  l" 
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The  rotatory  power  is  very  variable  in  liquids,  and  as  it  is 
always  feebler  than  in  quartz,  it  is  necessary  to  use  a  column 
several  centimetres  long.    1  centimetre  =  0-39371  inches.* 

The  importance  of  this  peculiar  property  which  some  liquids 
possess  of  rotating  the  plane  of  polarization,  is  of  the  greatest  use 
and  value  in  chemistry.    As  wo  have  already  seen,  and  which 

*  For  those  who  care  to  enquire  more  closely  into  this  suhjoct,  the 
following  ohservations  will  not  bo  out  of  place. 

What  wo  have  seen  ahovo  relates  merely  to  a  siiiffle  liquid,  but  it  becomes 
necessary  to  enquire  whether  or  no  some  law  could  bo  discovered  which 
would  hold  good  when  wo  had  a  mixture.  Biot  then  turned  his  attention  to 
this,  with  tho  following  results  : — 

He  divided  liquids  into  active  and  inactive,  according  as  they  had  the 
power  of  turning  tho  plane  of  polarization  or  not ;  if,  then,  there  was  a 
mixture  of  an  active  and  inactive  liquid,  the  mixture  was  active,  provided  tho 
two  constituents  had  no  chemical  action  upon  each  other. 

Let  a  represent  tho  deviation  produced  by  a  column  of  an  active  liquid, 


S  the  density  of  liquid. 
p  and  J)'  tho  weights  of  liquids  mixed. 
D  the  density  of  the  mixture. 

Z  the  length  of  column  of  mixture  traversed  by  tho  light, 
we  have  for  x  =  the  tloviation  produced. 


If,  again,  two  active  liquids  are  mixed  exercising  no  chemical  action  on 
each  other,  the  rotatory  action  of  the  mixture  will  bo  equal  to  the  algebraical 
sum  of  tho  actions  exercised  by  each  of  tho  liquids  mixed,  taking  into 
account,  of  course,  tho  diminution  of  density  caused  in  each  of  the  liquids  by 
tho  mixing. 

Thus,  let  a  and  a'  equal  the  deviations  produced  by  a  column  unity  in 


length  of  the  two  liquids, 
c  and  2'  the  densities  of  the  liquids. 
p  and  j9'  the  weights  of  these  liquids. 
D  the  density  of  the  mixture. 

i  the  length  of  the  column  of  misturo  traversed  by  the 
light. 


unity  in  length. 


LSap 


S{P+P') 


then  we  have — 
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will  bo  more  clearly  understood  by  those  who  read  the  note  on 
page  283,  we  have  for  a  basis  in  the  case  of  sugar  (see  page  282), 
the  fact  that  a  solution  of  sugar  containing  60  per  cent,  of  cane 
sugar  has  a  numerical  value  of 

p  =  +  33-64° 

Should  the  piano  of  polarization  be  turned  to  a  greater  angle,  say 
38°,  we  would  naturally  conclude  that  a  greater  amount  of  sugar 
was  present  in  the  solution.  It  is  by  this  method  that  we  can 
follow  many  of  the  changes  occurring  in  grain,  in  sugars,  &o., 
when  exposed  to  the  action  of  acids  or  other  substances,  whoso 
influence  upon  them  we  wish  to  determine. 

The  instrument  employed  by  Biot  to  measure  the  rotatory  power 
of  liquids  is  used  almost  exclusively  in  France  ;  it  is  very  exact, 
but  requires  too  many  precautions,  &c.  in  regard  to  the  light 
which  must  he  used.*  It  should  never  be  used  except  by  cloud- 
light,  and  a  day  should  bo  chosen  in  which  the  sky  is  entirely 
covered,  so  that  all  light  polarized  by  the  atmosphere  may  bo 
avoided, 

The  apparatus  employed  by  Biot  was  of  the  following  descrip- 
tion : — 

The  light  is  polarized  by  a  black  plate,  nearly  horizontal,  which 
can  be  moved  by  means  of  a  screw,  in  such  a  'manner  as  to  give 
the  inclination  necessary  for  complete  polarization.  This  plate 
is  outside  a  dark  chamber,  the  side  of  which  is  pierced  with  an 
opening,  which  allows  the  reflected  light  to  pass.  This  light 
passes  through  a  long  tube,  then  falls  upon  the  analyzer;  the 
analyzer  is  then  moved  in  such  a  manner  as  to  obtain  the  extinc- 
tion of  one  of  the  two  images.  The  tube  contains  the  liquid  upon 
which  it  is  wished  to  experiment ;  it  is  closed  at  its  two 
extremities  by  two  glass  plates,  and  generally  contains  inside  two 
silver  diaphragms,  each  pierced  with  a  central  hole  for  the  purpose 
of  arresting  any  light  that  might  accidentally  penetrate  into  the 
tube. 

For  the  purpose  of  adjusting  the  instrument,  this  tube  is 
replaced  by  another  empty  tube  of  the  same  length,  of  which  the 


*  CompUs  Sendut,  xi.  413. 
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interior  vails  are  blackened,  the  analyzer  is  then  turned  so  as  to 
produce  the  extinction  'of  one  of  the  two  images,  if  homogeneous 
light  is  used,  or  a  decided  tint  if  white  light  is  employed ;  the 
empty  tube  is  then  removed  and  replaced  by  the  tube  fiUed  with 
the  liquid  upon  which  the  experiment  is  to  be  made.  The  angle 
to  which  it  is  necessary  to  turn  the  analyzer  in  order  to  obtain 
either  the  extinction  of  one  of  the  images  or  the  decided  tint,  as 
before  settled  on,  radicates  the  amount  of  rotation  produced  by  the 
column  of  liquid  contained  in  the  tube.* 

Biot,  for  no  particular  reason,  always  used  as  an  analyzer, 
instead  of  a  Nichol's  prism, f  a  double  refracting  achromatic  prism. 

H.  A.  Smith. 

*  Verdet's  Optiqm  Physique.    Paris,  1872.    Vol.  vi. 

t  Instead  of  using  two  tounnaline  plates  for  the  purpose  of  polarization, 
a  more  effective  instrument  is  that  mcntionod  ahove  as  the  "Nichol's  prism." 
It  is  made  by  splitting  a  rhomh  of  Iceland  spar  along  a  diagonal  plane, 
a,  b,  c,  d  (Fig.  4),  and  cementing  the  two  pieces  together  again  by  means  of 
Canada  balsam.  This  cement  has  a  refractive  index  midway  between  the 
ordinary  and  extraordinary  indices  of  the  crystal.  Suppose,  now  (Fig.  4), 
B I  be  a  ray  of  light  entering  the  crystal  at  7. ;  it  traverses  the  crystal  till  it 
comes  in  contact  with  the  surface  of  the  Canada  balsam,  here  the  ordinary 
ray  is  totally  reflected,  and  passes  out  of  the  crystal  at  0  o ;  the  extraordinary 
ray,  on  the  other  hand,  passes  through  the  crystal  and  balsam,  and  emerges 
from  the  crystal  at  se,  in  a  direction  parallel  to  that  in  which  it  entered 
at  SI. 

Fig.  4. 


\ 
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OK  IRRIGATION. 


The  presence  of  moisture  is  one  of  the  most  conspicuoiis  and 
peremptory  conditions  of  life,  for  both  plants  and  animals.  'WTicn 
the  moisture  is  diminished  below  a  certain  amount,  death  ensues, 
and  so  long  as  sufiicient  moisture  is  withheld  no  life  will 
appear. 

Water  is  required  by  the  plant,  both  as  a  source  of  nourishment 
and  as  a  vehicle  for  the  distribution  of  food  for  assimilation.  It  is 
an  essential  in  the  internal  economy  of  the  plant,  where  all  the 
traffic  is  earned  on  by  water  transport. 

Plants  vary  very  much  in  the  amount  of  water  they  require  for 
healthy  subsistence,  thus  wo  find  succulent  plants  taking  up  their 
position  where  they  can  be  kept  moist,  as  by  the  sides  of  streams, 
and  in  marshes,  whilst  on  the  bare  dry  sand,  certain  grasses  and 
such  plants  as  the  sand  thistle  can  sustain  life.  Tor  this  reason 
drought  is  much  more  fatal  to  some  plants  than  to  others.  For 
the  grain  crops,  for  instance,  if  the  season  be  a  little  drier  than 
usual,  a  diminution  in  the  amount  of  straw  ie  found  to  be  the 
chief  defect,  but  in  such  succulent  plants  as  the  beet  root,  on  the 
other  hand,  the  consequences  are  much  more  serious.  An  extra 
dry  season  may  ruin  the  crop  of  beets,  for  the  sugar  manufacture, 
by  reducing  them  to  one-fourth,  or  even  less  than  that,  of  their 
ordinary  value,  and  this  from  the  fact,  that  the  sugar  is  only  to  bo 
found  in  the  juice.  AVhen  we  consider  that  nearly  three-fifths 
of  the  sugar  itself  consists  of  the  elements  of  water,  and  that  this 
has  to  be  kept  dissolved  in  a  large  quantity  of  the  same  fluid,  we 
can  readily  understand  the  press  there  is  for  liquid.  The  same 
applies,  in  a  greater  or  less  degree,  to  all  vegetable  produce.  One 
has  but  to  pass  in  rc^•iew  the  different  countries  of  the  world,  to 
see  to  what  extent  sterility  attends  on  drought,  and  how  fertility 
goes  hand  in  hand  with  the  supply  of  moisture.  There  is  an 
intei-dcpendenco,  moreover,  between  vegetation  and  the  hygi-oscopic 
condition  of  a  region,  whilst  a  want  of  rain  prevents  vegetation 
springing  up,  if  wc  force  up  vegetation  we  produce  a  moistcr 
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climate.  On  tlic  other  hand  if  vegetation  bo  removed,  as  by 
felling  the  forests,  a  diminution  in  the  rainfall  ensues. 

Wliilst  it  is  nccossaiy  for  all  vegetation,  and,  therefore,  for  the 
cultivation  of  crops  and  pasture,  that  there  bo  a  sufficiency  of 
moisture,  it  is,  at  the  same  time,  of  equal  importance  that  the 
supply  be  not  too  great,  for  if,  through  too  much  rain,  or  from 
want  of  adequate  openness  or  porosity  in  the  soil,  the  water  is 
detained  and  allowed  to  stagnate,  the  ground  becomes,  in  this 
case  also,  unfit  for  agricultural  purposes.  For  the  successful 
cultivation  of  the  land,  then,  it  is  necessary  that  the  soil  be  main- 
tained in  a  certain  medium  state  of  moistness.  Excess  of  moisture 
produces  the  marshy  and  swampy  ground,  which  requires  drainage 
to  bring  it  into  a  suitable  condition,  whilst  a  want  of  moisture 
gives  rise  to  the  desert  and  the  waste  which  call  for  irrigation. 

Hero  there  is  great  scope  for  enterprise.  "We  need  not  go  out 
of  our  own  little  Island  to  find  many  an  acre  of  land  awaiting 
reclamation,  many  a  square  mile,  indeed,  ready  to  yield  a  plentiful 
increase  whenever  it  receives  a  regulated  supply  of  water.  It 
would  be  well  if  more  were  to  take  a  lesson  from  the  "  Northcm 
Farmer,"  whose  last  hours  were  sweetened  by  the  reflection,  that 
he  had  "  stubb'd  Thomaby  waaste,"  for  it  cannot  be  denied  that 
he  thereby  conferred  a  benefit  on  his  country,  a  benefit  which, 
although  it  may  have  been  humble,  was  at  least  substantial. 

If  we  pass  to  foreign  countries  again,  we  find  almost  endless 
tracts  of  land,  which  a  good  supply  of  water  would  change  from 
barren  wastes  into  fcrtUe  plains ;  many  rich  soils  too  lacking  only 
the  supjily  of  water.  To  accomplish  all  this,  we  have  to  look  to 
a  good  system  of  irrigation,  at  the  same  time  having  regard  to  the 
forest  culture,  for  the  reasons  already  given. 

There  is  thus  a  double  method  of  approaching  this  problem, — 
the  careful  preservation  and  planting  of  trees,  and  a  regulated 
artificial  distribution  of  water  to  the  soil  by  irrigation.  By  the 
first  method  the  rainfall  is  raised,  and  by  the  second,  tlie  first  is  sup- 
plemented. "We  have  many  examples  aU  over  the  world,  of  the 
manner  in  which  the  cultivation  of  vegetation  increases  the  moist- 
jiess  of  the  climate,  and  thus  assists  the  endeavours  of  agricul- 
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turists,  as  in  the  north  of  China  for  instance.  There  arc  also 
woeful  examples  of  a  diminished  rainfall  caused  by  the  reckless 
felling  of  forests  and  the  burning  of  wood  and  grass. 

Too  much  attention  can  scarcely  be  paid  to  this  subject.  It 
would  be  well  if  the  rule  were  more  generally  enforced,  as  it  is  so 
far  away  as  Japan,  that  for  evciy  tree  cut  down  a  sapling  be  left 
in  its  place.  The  Germans  have  for  long  furnished  another  wholc- 
somo  lesson,  by  instilling  into  the  youths  at  the  Universities  the 
principles  of  forest  culture. 

Trees  attract  and  detain  the  passing  moisture,  which  is  then 
stored  up  in  the  soil,  they  also  tend  to  equalize  the  hygroscopic 
state  of  the  surrounding  atmosphere  by  pumping  up  the  water 
again  from  the  ground  and  giving  it  to  the  air  when  it  becomes  dry. 

So  important  is  the  supply  of  a  duo  amount  of  moisture  to  the 
plant,  at  the  proper  season,  that  even  in  comparatively  fertile 
soils  the  yield  is  found  to  be  wonderfully  increased  by  careful 
irrigation.  This  is  independently  of  manurial  irrigation.  "Water 
and  manure  may  be  applied  at  the  same  time,  as  when  the  soil  is 
flooded  witli  sewage,  a  process  of  imgation  wliich  is  likely  to  come 
into  much  more  frequent  use,  especially  in  the  neighbourhood  of 
large  towns. 

It  has  been  objected  to  irrigation,  that  it  is  unhealthy,  but  this 
is  a  calumny  and  is  far  indeed  from  the  truth.  Imgation  when 
applied  intelligently  and  in  accordance  with  scientific  principles, 
administers  to  the  health  of  the  ground,  that  indeed  is  its  object ; 
and  what  produces  healthy  gi'ound,  enabling  it  to  yield  the  largest 
amount  of  healthy  produce,  surely  cannot  be  convicted  of  spread- 
ing disease.  Indeed,  grave  suspicions  were  entertained  by  many 
on  sanitary  grounds,  with  regard  to  the  wisdom  of  applying  the 
town  sewage  to  land  as  manure,  but  even  these  have  been  shown 
in  a  sufficient  number  of  instances  to  be  entirely  unfounded.  The 
crop  produced  is  healthy  and  profuse,  and  the  animals  fed  on 
pasture  land  treated  in  this  way  are  healthy.  "Wc  must  not  forgot 
that  the  soil  is  one  of  the  most  powerful  natural  disinfectants. 
Of  course,  if  the  irrigation  be  improperly  carried  out,  as  by  running 
on  too  much  liquid  for  the  capacity  of  the  soil,  so  that  the  ground 
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is  kept  soaked  wc  may,  it  is  true,  produce  an  artificial  marsh  or 
swamp,  and  thus  carefully  prepare  what,  in  some  countries,  may 
result  in  a  malarious  bed.  It  is  probable  enough  that  this  state  of 
things  is  really  brought  about  in  certain  places,  as  in  the  cultivation 
of  rice,  for  which,  in  some  districts,  irrigation  is  largely  employed, 
hut  this  is  the  abuse  and  not  the  intelligent  use  of  irrigation. 
Most  great  powers  for  good  are  capable  of  being  converted  in 
unskilful  hands  into  as  great  powers  for  evil. 

When  we  reflect  that  in  many  countries  for  want  of  a  good 
rainy  season,  famines  arc  liable  to  ensue,  through  which  thousands 
perish  miserably  by  the  most  painful  of  deaths,  then  the  need  of 
an  effective  system  of  irrigation  assumes  for  us  a  most  serious 
importance.  We  find  savage  tribes  made  to  appreciate  by  a  pain- 
ful experience  the  value  of  the  rainfall,  and  so  impressed  with  its 
importance  that  they  have  for  long  been  in  the  habit  of  super- 
stitiously  appointing  men  to  the  charge  of  regulating  it  and 
furnishing  a  supply  during  drought.  Irrigation  however  makes  us 
independent  of  the  rainmakers.  The  science  of  irrigiition  has 
surely  a  great  future  before  it,  with  so  much  to  be  done,  such  room 
for  the  safe  investment  of  capital  in  highly  profitable  philanthropy. 

Perhaps  no  better  example  can  bo  cited  of  what  skilful  irriga- 
tion may  be  made  to  do,  than  that  garden  in  the  desert  which  has 
been  raised  up,  as  by  enchantment,  throiigh  tlie  genius  and  enter- 
prise of  Brigham  Young.  This  has  all  been  effected  by  a  supply 
of  water  brought  from  the  distant  hills,  which  as  usual  has  had 
the  additional  effect  of  entirely  changing  the  climate  of  that 
region  in  a  comparatively  few  years.  Further  examples  in  this 
direction  are  being  set  us  elsewhere,  which  it  would  be  well  for  all 
those  interested  in  the  cultivation  of  land  to  study  with  attention. 

In  the  north  of  Italy,  at  the  present  moment,  the  Italian 
Irrigation  Company  are  still  engaged  in  their  most  praiseworthy 
irrigation  schemes.  Under  their  direction  the  waters  of  the  Po  arc 
being  distributed,  by  means  of  canals,  over  the  stretches  of  country 
adjoining  the  right  and  left  banks  of  the  river.  Large  sandy 
tracts  sitiiated  in  the  LomcUiua,  and  liithcrto  entirely  uncultivated, 
arc  now  being  prepared  against  the  coming  of  the  waters,  when 
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they  will  bo  largely  devoted  to  the  cultivation  of  rice.  A  con- 
eidcrahle  portion  of  the  work  of  irrigation  is  already  finished  and 
the  remainder  is  being  hurried  towards  completion. 

The  branch  canal  now  in  course  of  preparation,  which  is  to  load 
the  waters  of  the  Po  for  distribution  over  the  central  portion  of 
the  Lomellina,  is  9  kilos.,  or  a  little  over  6^-  miles  long,  and  5 
metres,  or  nearly  1 6^  feet  in  width. 

On  the  right  hank  of  the  Po  there  is  another  tract  of  countiy 
called  the  Agro  Casalerc,  between  Casale  and  Valenza  in  Piedmont, 
to  which  the  same  Company  is  directing  its  attention.  It  is  pro- 
posed to  irrigate  this  district  by  leading  a  main  canal,  in  the  first 
place,  from  a  point  on  the  Po,  situated  about  3  kilos,  above  Casale. 
This  canal  after  being  led  past  Casale  is  to  divide  into  two 
branches, — the  one,  a  high  level  canal,  to  irrigate  the  higher  lands, 
whilst  the  other,  a  low  level  canal,  will  be  water  carrier  to  the 
low-lying  districts.  To  afford  an  idea  of  the  magnitude  of  this 
undertaking,  the  dimensions  of  the  three  canals  in  English  feet  are 
here  given. 

The  length  of  the  main  canal,  extending  from  the  head  works 
to  the  sluice-house,  will  be  10,518  feet,  or  almost  exactly  2  miles, 
with  a  uniform  bottom  width  of  26 J  feet,  and  a  depth  of  6 J  feet. 
The  high  level  canal  is,  in  the  meantime,  to  be  34,584  feet,  or  nearly 
6J  nules  long,  and  setting  out  with  a  width  of  23  feet,  it  will 
gradually  narrow  to  9*  feet,  whilst  the  depth  will  be  4-9  feet. 
The  low  level  canal  wiU.  have  a  length  of  16,414  feet,  equal  to 
3 lb  miles,  as  it  leaves  the  sluice-house  its  width  will  be  161  feet, 
which  will  gradually  narrow  to  13  A  at  the  other  extremity.  This 
last  canal  will  also  have  a  fall  of  1 II  feet,  affording  a  source  of  con- 
siderable motive  power.  There  will  thus  be-  a  total  canal  length 
of  11 4  miles.  The  estimated  outlay  for  the  undertaking  is  given 
as  586,000  fr.,  or  about  £23,440,  not  including  the  head  works 
and  the  first  1640  feet  of  the  main  canal. 

It  may  be  a  matter  of  surprise  to  some  that  such  barren  ground 
as  stretches  of  sand  can  be  made  to  support  vegetation  simply  by 
the  application  of  water.  Those  have  only  to  remember  that 
plants  derive  almost  all  their  nourishment  from  water  and  air 
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alone.  Thoy  have  to  depend  on  tlic  eartli  merely  for  their 
mineral  ingredients  and  the  mineral  ingredients  constitute  in 
general  only  from  1  to  5  per  cent,  of  the  entire  plant.  It  is  also 
to  he  rememhered  that  however  the  water  may  fail  there  is  at  least 
never  a  deficiency  of  air,  which  is  free  to  all  the  world,  to  the 
desert  of  sand  as  well  as  to  the  cultivated  plain.  Starch  and 
cellulose  together  constitute  the  greatest  part,  perhaps  as  much  as 
seven-eighths,  of  the  dry  matter  of  vegetation  and  these  arc 
entirely  made  up  of  the  elomeuts  of  water  and  air.  So  we  have 
only  to  give  the  plants  to  di'ink  and  they  will  convert  the  air  and 
water  into  food  for  us. 

"\Ve  must  consider  too  that  all  natural  waters,  which  would  be 
used  for  irrigation  pui-poses,  contain  varying  amounts  of  inorganic 
salts  in  solution  ready  to  assist  in  the  nourishment  of  the  crops, 
and  when  the  water  supply  is  derived  from  rivers,  there  is  always 
in  addition  a  certain  proportion  of  inorganic  matter  in  solution  or 
hold  in  suspension.  In  many  cases  indeed  the  amount  of  rich 
alluvial  soil  carried  down  hy  rivers  is  very  considcrahlc  and  adds 
in  no  small  degree  to  its  manurial  value. 

But  as  we  have  seen,  it  is  not  only  in  the  case  of  such  arid 
tracts  of  country  as  the  burning  sands  of  India,  or  oven  of  the 
smaller  parched  wastes  to  he  found  in  all  parts  of  the  world,  that 
irrigation  is  of  value,  altliough  these  may  call  loudest  for  it,  but 
it  may  be  very  profitably  applied  to  ground  already  yielding  a 
fair  amount  of  produce. 

If  we  turn  to  Lombardy  wc  shall  find  an  alluvial  soil,  consisting 
of  sand  and  clay,  with  a  vegetable  layer  from  7  to  14  feet  thick, 
being  placed  under  irrigation.  Now  any  system  that  can  in-igate 
profitably  a  soil  that  is  productive  even  in  its  ordinary  unirrigated 
condition,  is  surely  worth  our  careful  consideration. 

The  tract  of  country  whore  these  operations  arc  being  can-ied 
on,  is  situated,  for  the  most  part,  in  the  Milanese  province,  and 
the  Water  for  its  irrigation  is  drawn  from  the  Lake  Maggiore.  It 
comprises  an  area  of  210,234  acres,  or  nearly  338  square  miles, 
and  supports  a  i)oi)ulation  of  459,166.  The  project  is  supported 
by  a  small,  but  enterprising,  Company  of  local  shareholders. 
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Although  the  land  is  rather  dry,  from  some  reason  not  sufficiently- 
well  understood,  still  the  inhabitants  have  managed,  unaided,  to 
cultivate  the  ground  with  considerable  success.  No  complaints 
appear  to  have  been  made,  the  tenants  paying  their  rent  in 
kind. 

A  portion  of  the  land  is  woodland  or  covered  with  heather,  but 
it  is  proposed  to  place  the  whole  of  this  under  cultivation.  An- 
other considerable  proportion  is  devoted,  at  present,  to  the 
cultivation  of  vines  and  mulberry  trees,  but  as  only  a  very  poor 
quality  of  wine  is  manufactured  in  the  district,  it  is  further 
proposed  to  convert  most  of  the  vineyards  into  arable  or  pasture 
lands.  The  cultivated  soil  has  been  chiefly  laid  out  in  wheat,  rye, 
and  maize. 

Under  the  present  rigime,  the  rotation  of  crops  in  use,  is  on  a 
biennial  system.  During  the  first  year  the  land  is  laid  out  in 
wheat  or  rye  say,  succeeded  by  millet  or  autumnal  maize  for  the 
second  crop,  then  the  second  year  is  made  to  open  with  a  yield 
of  spring  maize.  The  rotation  of  crops  has  always  been  allowed 
to  be  a  question  of  the  greatest  importance  for  the  agriculturist. 
Long  xiraotical  experience  has  shown  the  wisdom  of  giving  close 
attention  to  this  particular,  and  the  progress  of  agricultural 
chemistry  adds  additional  weight,  if  that  were  required,  from 
theoretical  considerations.  This  district  is  specially  favoured,  by 
having  the  best  technical  advice  in  its  midst,  namely,  the  Milan 
School  of  Agriculture,  which  diffuses  with  a  profuse  hand  the 
most  liberal  and  enlightened  views  on  the  theory  and  practice  of 
the  most  economical  cultivation  of  the  ground. 

In  order  that  the  greatest  advantage  may  bo  taken  of  the 
plentiful  supply  of  water  about  to  be  distributed,  a  five  years 
rotation  of  crop  has  been  carefully  drawn  up  to  be  adopted  by  all 
the  tenants. 

Since  the  rotation  here  to  be  adopted,  as  most  applicable  to  the 
region  in  question,  will  be  of  considerable  interest,  as  an  example 
for  others  to  build  upon,  we  subjoin  it  in  full  as  contained  in  the 
following  Table : — 


TABLE  FOE   QUINQUENNIAL   KOTATION   OF  CROP. 


^1 
§^ 

2 
1 
1 
1 
1 
1 
1 
1 
1 


First  Yeak. 

Second  Yeae. 

Third  Year. 

Fototh  Year. 

FiPTH  Year. 

1st  Crop. 

2nd  Crop. 

1st  Crop. 

2nd  Crop. 

1st  Crop. 

2nd  Crop. 

1st  Crop. 

2nd  Crop. 

1st  Crop. 

2nd  Croj). 

00 
-.1 


Colza . . 
Flax  .. 
6ras8. . 
Wheat 
Eyo  .. 
meat 
Maize 
Maize 


PermaneBt  Pasture  throughout. 


Maize,  aut. 
Maize,  aut. 


Bulato 
Bulato 
Bulato 


Wheat  . 
Wheat  . 
Flax  ... 
Fallow  . 
Maize  . 
Maize  . 
Colza . . . 
Rye  ... 


Bulato  . . . 
Bulato  , . . 
Maize,  aut. 


Slaize,  aut. 
Bulato  . . . 


Maize 
Fallow 
Eye  .. 
Flax  .. 
Colza . . 
Wheat 
Wlieat 
Maize 


Bulato  . . 
Maize,  aut. 
Maize,  aut. 
Bulato  . . 
Bulato  . . 


Wheat 
Flax  .. 
Maize 
Rye  .. 
"Wheat 
Maize 
Fallow 
Colza , . 


Bulato  . . . 
Maize,  aut. 

Bslato  ... 
Bnlato  ... 


Ma£zc,  aut.  . 


Fallow 
Rye  .. 
Wheat 
Maize 
Maize 
Colza . . 
Flax  .. 
Wheat 


Bulato. 
Bulato. 


Maize,  aut. 
Maize,  aut. 
Bulato. 


X.B. — The  Maize,  when  not  mentioned  as  Autumnal  Maize,  is  Spring  Maize. 
Note. — JSngineering,  Vol.  xv.,  p.  37. 
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A  farm  of  5  acres,  according  to  their  plan,  would  bo  laid  out  in 
the  following  manner  : — one  aero  of  permanent  pasture,  one  acre 
of  spring  maizo,'  and  another  of  autumnal  maize,  an  acre  and  a 
half  of  wheat  and  rye,  and  half  an  acre  of  grass.  Of  these  the 
two  last,  when  cultivated  under  the  new  regime,  will  suflco  to 
clear  the  rent  and  the  expenses  of  irrigation,  leaving  the  produce 
of  the  remaining  three  acres  for  the  tenant  and  his  family  to  live 
upon.  "We  have  next  to  consider  the  amount  of  water  supplied, 
and  the  method  of  its  application. 

{To  be  continued.) 


ANALYSIS  OF  ANIMAL  CHAKCOAL. 
Bt  Axex-utdek  S.  Wilsox. 

In  a  recent  number  of  tlic  Chemical  News  (vol.  xxvii.,  p.  Ill, 
Sugar  Cane  for  May,  page  266)  a  startling  statement  was 
made  by  Mr.  T.  L.  Patterson  to  the  e£tect  that  animal  charcoal  or 
bone-black,  prepared  by  exposing  bones  to  a  red  heat  for  many 
hours,  contains  a  largo  proportion  of  organic  matter ;  while  ho 
further  affirms  that  the  moisture  in  the  charcoal  must  not  be  esti- 
mated at  a  higher  temperature  than  212°  Faht.,  because  a  greater 
degree  of  heat  would  decompose  the  organic  matter. 

On  the  other  hand,  it  has  been  affirmed  by  Dr.  "Wallace  that 
water  in  new  charcoal  is  only  partially  expelled  at  212°,  and  that 
a  much  higher  temperature  is  necessary  for  its  complete  removal ; 
that,  of  the  nitrogen  in  the  charcoal,  a  minute  proportion  only 
exists  as  ammonia ;  and  that  the  matter  repoi-tcd  in  analyses 
as  carbon  (nitrogenous)  should  be  estimated  by  adding  to  the 
insoluble  carbonaceous  matter  the  amount  of  nitrogen  with  hydro- 
chloric acid. 

Having  given  some  attention  to  this  subject,  I  was  induced,  by 
Mr.  Patterson's  remarks,  to  make  the  following  experiments,  with 
a  view  to  obtain  some  more  information  on  the  point.  A  sample  of 
new  charcoal  (probably  of  foreign  manufacture)  was  selected,  and 
subjected  to  the  following  experiments : — 
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(1.)  A  quantity  of  the  sample  was  ignited,  and  afterwards 
treated  Avith  ammonium  carbonate  to  insure  that  no  carhonic  acid 
•was  driven  off.    The  loss  was  found  to  be  19-02  per  cent. 

(2.)  The  insoluble  in  HCl  was  determined,  and  the  mean  of 
several  experiments  gave  13 '20  per  cent.  This  insoluble  was  ig- 
nited, and  gave  2'35  as  the  mean  percentage  of  ash  or  silica ;  this, 
subtracted  from  the  former  amount,  gives  10-75  per  cent,  of  what 
is  usually  reported  as  carbon. 

(3.)  The  amount  of  nitrogen  in  this  so-called  carbon  was  esti- 
mated, and  was  found  to  be  0-39  in  100  parts  of  charcoal. 

(4.)  The  total  quantity  of  nitrogen  in  the  charcoal  was  found  to 
be  0-52  per  cent. 

(5.)  The  water  was  estimated  directly,  in  an  aiTangemcnt  by 
which  a  current  of  perfectly  dry  air  was  passed  over  a  weighed 
quantity  of  the  sample,  placed  in  a  platinum  boat  in  a  tube 
which  was  heated  dui-ing  the  expei-imcnt.  This  air  was  then 
deprived  of  the  moisture  it  had  taken  up  from  the  char  by 
being  passed  through  a  chloride  of  calcium  tube.  Three  careful 
experiments  gave,  respectively,  7-42,  7-45,  and  7-57  per  cent.  In 
two  of  these  experiments,  a  small  Bunson  was  used  to  heat  tho 
tube  containing  the  boat  with  the  char,  and  in  the  third  an  argand; 
but  in  none  of  them  could  the  heat  have  been  sufficient  to  convert 
any  hydrogen  that  might  exist  in  tho  char,  either  free  or  combined, 
into  water  ;  and  further,  as  tho  amount  of  hydi-ogen  in  charcoal  is 
always  very  minute,  there  could  not  be  much  chance  of  error  from 
this  cause.  The  calcium  tube  was  small  and  of  that  form  in  which 
most  of  tho  water  is  received  into  a  bulb,  and  does  not  pass  into 
the  solid  chloride.  The  water  was  in  this  case  removed  from  tho 
bulb  and  examined ;  it  was  alkaline,  and  gave,  on  evaporation,  a 
distinct  residue  of  organic  matter,  too  minute,  however,  to  affect 
the  balance,  and  consequently  to  impair  the  accuracy  of  tho  above 
results. 

(6.)  Another  quantity  of  the  sample  was  treated  in  tho  same 
manner  as  that  in  the  above,  except  that  the  current  of  air  from 
the  char  was  passed  through  dilute  IICl.  The  amount  of  ammonia 
absorbed  was  found  to  be  0-05  per  cent.,  so  that,  even  were  the 
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•whole  of  this  amount  retained  by  the  calcium  chloride,  the  ahovc 
results  (5)  would  only  be  lowered  by  0-05  per  cent. 

Per  cent. 

(7.)  The  loss  of  weight  at  212°  Faht.  in  5  hours  was  4-73 
350=      „     i       „  6-10 
360°      „     „       „  6-45 
500°      „     „       „  7-53 
These  results  appear  to  show  that  Mr.  Patterson's  "organic 
matter"  consists  chiefly  of  water,  which  is  not  expelled  at  212°. 
The  method  of  analysis  pursued  gives  the  following  results : — 

Insoluble  carbonaceous  matter  10-75 

Nitrogen  removed  by  dissolving  in  acid   . ,    . .  0-13 

Carbon  (nitrogenous)   ■  . .  10-88 

A^'"ater  by  direct  estimation   7-48 

Unaccounted  for  0-66 

Loss  on  ignition  19'02 

According  to  Mr.  Patterson's  method,  wc  should  have — 
Carbon,  including  some  insoluble  organic  matter  10-75 

Organic  matter  dissolved  3-54 

Water  at  212°  4-73 

Loss  on  ignition  19-02 

Further  estimations  of  the  insoluble,  obtained  by  treating  the 
charcoal  with  caustic  soda  to  dissolve  the  so-called  insoluble  organic 
matter,  show  that  this  organic  matter  is  nearly,  if  not  absolutely, 
equivalent  to  the  0-39  of  nitrogen  found  in  the  insoluble,  and  that 
any  other  insoluble  organic  matter  must  be  very  inconsiderable 
indeed.  This  agrees  with  Mr.  Patterson's  experience,  for  he  says 
that  only  a  small  portion  of  the  organic  matter  is  insoluble  in  acid. 

Any  organic  matter,  then,  other  than  nitrogen,  that  may  bo 
found  in  charcoal  must  consist  chiefly,  if  not  entirely,  of  the  con- 
stituents of  bone-tar,  and  traces  of  ammonia  which  must  necessarily 
be  retained  from  the  distillation  of  the  char ;  hence  arises  the 
necessity  of  washing  and  re-buming  charcoal  before  employing  it 
in  sugar  refining.  I  may  add  that  previous  experience  gives  a 
larger  proportion  of  nitrogen  in  new  charcoal  than  was  found  in 
the  sample  selected  for  the  present  cxpei-imcnts. —  Chemical  News. 
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OlSr  THE  ACTION  OF  ANIMAL  CHAECOAL. 

EEPUIATION  OF  M.  WEENEKINK's  THEOEY, 

Bt  Db.  Kohleausch. 
(Continued  from  page  184.) 

Independently  of  these  experiments  we  operated  on  another 
portion  of  freshly  calcined  charcoal ;  this  was  well  dried  in  the  air 
at  110°  C,  after  the  estimation  of  the  ammonia,  so  as  to  assist  the 
absorption  of  nitrogen  from  the  atmosphere,  it  was  then  analyzed 
after  being  replaced  in  the  apparatus.  These  experiments,  although 
repeated  several  times,  never  showed  any  appreciable  amount  of 
ammonia  in  the  second  determination. 

What  likelihood  or  probability  is  there  then  in  M.  "Wemekink's 
theory  in  the  face  of  such  results  ? 

This  source  of  ammonia  was  exhausted  after  every  determination 
of  those  analyses,  the  absence  of  which  served  him  as  a  basis  for 
argument;  we  now  beg  to  lay  them  before  him.  There  now  remains 
but  one  last  observation  to  notice,  that  is,  that  the  amount  of  ammonia 
would  be  "evidently"  much  too  large  to  attribute  it  to  the 
combustion  of  nitrogenous  matter,  the  greater  part  of  which  had 
already  been  removed  before  calcination,  by  fermentation,  washing, 
&c.  We  consider  the  expression  "  evidently  "  badly  chosen,  and 
it  would  perhaps  be  better  to  replace  it  by  this  other,  "  to  judge  of 
it  by  the  smell." 

If  M.  Wemekink  misunderstands  the  theory  which  attributes 
the  ammonia  to  the  combustion  of  nitrogenous  matter,  the  reason 
is  that  he  evidently  applies  it  exclusively  to  those  nitrogenous 
substances  which  the  char  has  absorbed  from  the  sugar.  But 
never,  to  my  knowledge  at  least,  has  such  an  interpretation  been 
entertained  by  any  competent  person,  unless  to  prove  that  the  ehar 
has  been  badly  burnt  and  not  properly  divested  of  the  organic 
matters  which  it  has  retained.  Charcoal  when  well  burnt  will 
always  contain  a  very  small  quantity  of  ammonia,  depending  upon 
the  amount  of  organic  matter  absorbed. 

M.  Wernekink  appears  to  base  aa  argument  upon  the  fact  that 
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it  is  common  (and  according  to  his  theory  it  is  perfectly  legitimate) 
to  judge  of  the  efficiency  of  the  char  by  the  greater  or  less  amount 
of  ammoniacal  odour  which  is  given  out  by  treating  with  steam. 
"We  fully  concur  with  M,  Wernekink  that  this  is  a  correct 
assumption,  though  we  prefer  to  think  that  the  reason  is  not  based 
upon  his  hypothesis,  but  simply  upon  the  circumstance  that  a  char 
which  is  rich  in  carbon  will  produce  by  calcination  and  consequent 
combustion  of  the  residual  nitrogen  more  ammonia  than  a  char 
which  contains  less  carbon,  and  also  that  the  porosity  and  general 
physical  qualities  of  the  char  correspond  to  the  amount  of  carbon 
it  contains. 

Viewing  the  question  from  this  stand-point,  and  not  attributing 
the  origin  of  the  nitrogen  more  to  the  residue  of  organic  matter 
left  in  tlie  char  after  combustion  than  to  the  atmospheric  air,  there 
is  absolutely  nothing  contradictoiy  in  the  conclusion  that  the 
stronger  the  ammoniacal  odour  the  more  powerful  is  the  action  of 
the  charcoal. 

We  believe,  moreover,  that  the  calcination  should  be  so  regulated 
that  the  smell  of  ammonia  may  not  bo  too  strong  on  treating  with 
steam, — for  although  the  odour  is  always  an  indication  of  the 
efficiency  of  the  char,  that  is  to  say,  of  its  complete  deprivation 
of  organic  matter,  yet  it  must  be  borne  in  mind  that  in  proportion 
to  the  disappearance  of  the  carbon  necessary  to  the  composition  of 
the  char,  so  does  the  cliar  lose  in  decolorizing  power,  and  this  so 
much  the  more  rapidly  if  the  substances  absorbed  have  not  been 
first  properly  removed,  or  as  the  formation  of  a  slimy  vegetable 
carbon  takes  place,  which  stops  up  the  porps.  It  would  be  infinitely 
better  for  the  manufacturer  to  omit  calcination  or  to  burn  without 
rendering apparentany  trace  of  ammoniaontreatmentwith  steam;  for 
the  char  would  thuspreservo  its  decolorizing  powermuch  longer;  and 
it  is  to  be  regretted  that  those  processes  whicli  follow  this  principle, 
such  as  the  Eissfeld-Thumb  process,  have  not  yet  led  to  results 
which  are  perfectly  satisfactory. 

By  means  of  his  "  theory,"  M.  AVemekink  thinks  that  he  has 
discovered  the  cause  and  the  cure  for  many  a  difficulty  in  practical 
manufacture.    Thus,  for  example,  he  proposes  to  prevent  the 
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formation  of  ammonia  by  omitting  to  pass  the  char  through  steam 
before  filtration,  hoping  thus  to  avoid  the  formation  of  the  nitrate 
of  ammonia  and  copper,  which  occurs  hy  the  contact  of  syrup 
containing  traces  of  ammonia  with  the  copper  surfaces  of  the 
vacuum  pan ;  this  nitrate,  in  presence  of  the  organic  elements  of 
the  syrup,  will  produce  a  strong  taint  of  copper  salt,  rendering  the 
sugar  grey.  This  is  a  well  known  fact,  but  here  again  M. 
■Wcmekink's  observation  of  it  rests  upon  an  error. 

After  having  shown  that  the  ammonia  is  not  formed  by  the 
action  of  steam  upon  the  condensed  nitrogen,  but  exists  entirely  in 
the  nitrogenous  matter  which  adheres  to  the  pores  of  the  char :  we 
can  only  repeat  the  old  receipt — continue  the  steam  treatment 
till  ammonia  can  no  longer  be  detected.  "We  may  remark  at  the 
same  time  that  perhaps  it  would  be  economical  to  collect  the 
ammoniacal  water  which  drains  from  the  steam  cylinders,  and  to 
use  it  in  the  same  way  as  the  wash  waters  for  the  purification  of 
the  char. 

Lastly  it  seems  to  us,  after  what  has  before  been  said,  useless  to 
prove  the  fallacy  of  the  statement  that,  by  passing  a  current  of 
steam  through  calcined  animal  charcoal  ammonia  and  its  salts  may 
be  economically  obtained.  Indeed,  the  char  used  by  us,  for 
example,  contained  about  1-3  per  cent,  of  nitrogen,  from  which 
might  be  obtained,  after  allowing  for  loss  in  calcination,  about  1'6 
per  cent,  of  ammonia,  the  value  of  which  bears  no  comparison  to 
the  cost  of  the  raw  material. — Journal  des  Falricants  de  Sucre. 


CALIFOKNIA  BEET  SUGAE. 

The  Alvarado  (Cal.)  Beet  Sugar  Mill  has  been  running  about 
two  mouths  and  a  half  on  the  beet  crop  of  1872,  and  will  probably 
be  busy  four  or  five  months  more,  working  up  fifty  tons  of  beets  a 
day.  The  Alvarado  crop,  of  1870,  yielded  223  tons  of  sugar; 
that  of  1871,  335  tons;  and  that  of  1872  will  be  between  446 
and  558  tons.  The  average  per  ccntagc  of  sugar  obtained  from 
the  beets  was  under  eight,  in  1870  ;  about  eight,  last  year;  and 
is  eight  and  a  quarter  now. — The  American  Grocer. 
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CONDITIONS 
To  BE  PsiirrED  on  the  back  op  each  Conteaci  fob  Suoab 

PUECHASED  PeETIOUS  10  LANDING. 
Agreed  to  by  the  British  Sugar  Bejinert. 

1.  — The  seller  guarantees  that  the  sample  exhibited  at  the  time 
of  sale  of  the  withia  sugars  is  a  fair  one,  and  that  the  bulk  shall 
turn  out  in  the  case  of  dry  sugars  equal  to  such  sample,  and  in 
the  case  of  moist  sugars,  withia  sixpence  per  hundredweight  of 
such  sample. 

2.  — A  portion  of  the  sample  exhibited  at  the  time  of  sale  shall 
then  and  there  be  sealed  up  in  a  glass  bottle,  and  remain  in  the 
hands  of  the  selling  broker. 

3.  — The  out-turn  of  the  sugars  sold  shall  be  determined  by 
samples  taken  immediately  on  landing,  under  the  supervision  and 
in  strict  accordance  with  the  regulations  of  the  Customs  authori- 
ties, and  a  fair  and  equal  average  thereof  shall  bo  made  up  as  next 
hereinafter  provided  as  soon  as  possible  after  the  landing  is 
completed. 

4.  — The  average  sample  of  the  out-turn  shall  in  all  cases  be 
made  up  at  the  expense  of  the  buyer,  by  the  sworn  sampler  if 
there  be  such  an  officer  at  the  port  of  discharge,  but  if  there  be 
no  such  officer  then  by  the  selling  broker  or  some  other  agent  of 
the  seller ;  but  in  case  the  ~seller  shall  omit  to  get  such  average 
sample  of  the  out-turn  made  up  within  twenty-four  hours  after 
receiving  notice  from  the  buyer  that  the  sugars  are  landed,  the 
buyer  shall  be  at  liberty  to  got  the  same  made  up,  and  the  seller 
shall  be  bound  thereby. 

6. — A  portion  of  the  average  sample  of  the  out-tum  shall,  as 
soon  as  the  same  shall  have  been  made  up,  be  scaled  up  in  a  glass 
bottle  by  the  person  making  the  same,  and  remain  in  the  liands  of 
the  selling  broker. 

6. — The  buyer  shall  have  sufficient  notice  of  and  a  riglit  to  be 
present  at  the  sealing  up  both  of  the  sale  sample,  as  provided  by 
the  second  Condition,  and  of  the  average  sample  of  the  out-tum, 


JuiTE  2,  1873. 


THE  SUGAR  CANE. 


301 


as  provided  by  tlic  fifth  Condition,  and  also  to  affix  his  own  seal 
thereto.  He  shall  also  have  sufficient  notice  of  and  a  right  to  ho 
present  at  the  making  up  of  the  average  sample  of  the  out-turn, 
as  provided  by  the  third  and  fourth  Conditions. 

7.  — If  the  out-turn  (determined  as  provided  by  the  third  Con- 
dition) shall  prove  to  be  inferior  to  the  soiling  sample,  the  seller 
shall  allow,  in  the  case  of  dry  sugars,  a  deduction  from  the  price  of 
the  whole  amount  of  inferiority,  and  in  the  case  of  moist  sugars,  a 
deduction  of  the  amount  of  inferiority  (if  any)  in  excess  of 
sixpence  per  hundredweight. 

8.  — In  case  of  difference  between  the  parties  with  respect  to  the 
amount  of  inferiority,  the  sealed  up  portions  of  the  sale  sample,  and 
of  the  average  sample  of  the  out-turn,  shall  be  submitted  to  two 
referees,  who  shall  certify  the  respective  market  values  on  the  day 
of  reference  of  the  two  samples  so  submitted  to  them  and  nothing 
more,  and  the  difierencc  between  such  market  values  shall  as 
between  the  parties  be  and  be  deemed  the  amount  of  inferiority. 

9.  — The  reference  shall  in  all  cases  take  place  at  the  port  or 
place  of  sale  unless  otherwise  provided  by  the  contract,  and  the 
appointment  of  referees  and  the  mode  of  deciding  between  them 
in  case  of  difference  shall  be  regulated  according  to  the  custom  or 
public  sale  conditions  (if  there  be  any)  of  the  port  or  place  of  sale, 
but  if  there  be  no  such  custom  or  public  sale  conditions,  then  a 
referee  in  the  trade  is  to  be  nominated  by  each  party,  and  the  two 
referees  are,  before  entering  upon  the  reference,  to  appoint  in  writing 
an  umpire,  who  is  to  decide  between  them  in  case  of  difference, 
and  in  case  either  of  the  parties  shall  fail  to  appoint  a  referee 
within  forty-eight  hours  after  notice  from  the  other  to  do  so,  such 
other  party  may  appoint  both  referees  and  the  reference  may  be  so 
proceeded  with. 

10.  — Should  the  amount  of  inferiority  in  the  case  of  diy  sugars 
exceed  one  shilling  per  hundi;edwcight,  or  in  the  case  of  moist 
sugars  two  shillings  and  sixpence  per  hundredweight,  the  buyer  is 
to  have  the  option  cither  of  rejecting  the  sugars  or  of  accepting 
them  on  the  terms  of  the  seventh  Condition. 

"We,  the  undersigned  sugar  refiners,  hereby  mutually  undertake 
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and  agree*  not  to  buy  any  sugars  not  landed  except  upon  and  sub- 
ject to  the  above  special  conditions,  which  are  to  be  incorporated 
in  the  contract.  And  we  hereby  further  mutually  undertake  and 
agi-ee  not  to  purchase  any  sugars  that  are  not  represented  either 
by  Dutch  standard,  by  sample,  or  by  analysis. 

*  Subject  to  such  modifications  as  we  may  unanimously  agree  upon  at  the 
suggestion  of  the  sellers. 


THE  "CANE  BOEER"  IN  THE  MAURITIUS. 
(Continued  from  ptge  160.) 

The  attention  of  the  public  was  called  to  that  alarming  fact  by 
the  Society  of  Arts  and  Sciences,  which  then  recommended  some 
precautions,  which  were  unfortunately  neglected  by  those  who 
never  dread  a  danger  until  it  is  too  late,  and  until  the  blow  has 
actually  struck  them. 

It  is  right  to  state  that,  at  the  very  moment  when  this  new 
enemy  was  seen  on  the  estate  of  the  Honorable  Captain  West,  it 
also  made  its  appearance  on  the  estate  of  one  of  the  members  of 
the  Committee,  (the  Honorable  C.  Wiehe,)  and  that  it  was  first 
noticed  on  canes  which  had  lately  been  introduced  from  Java,  by 
the  ship  Reliance.  It  might  have  been  deduced  from  the  feet, 
that  the  Borer  was  introduced  from  Java,  and  not  from  Ceylon,  or 
simultimcously  from  the  two  places.  However,  it  did  not  appear 
probable  that  the  existence  of  such  an  enemy  should  not  have 
attracted  notice  long  .since,  in  a  country  which  produces  so  much 
sugar  as  Java,  and,  above  all,  that  its  existence  should  not  have 
been  made  known  to  tlie  Mauritians  by  the  distinguished  naturalist, 
(Mr.  Diard,  Superintendent  of  Government  Cultivation  at  Java,) 
to  whom  the  order  for  these  cane  plants  had  been  specially 
addressed,  for  the  ptirpose  of  getting  rid  of  another  scourge,  and 
who,  in  consequence,  would  not  have  failed  to  Avam  the  Island  of 
its  exposing  itself  to  a  danger  of  a  still  more  dreadful  nature. 
This  reasoning  appears  fully  justified  by  the  fact  that,  at  Flacq 
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■whore  more  canes  from  tlie  Reliance  had  been  planted  than  in  any 
other  district,  the  "Borer"  has  hardly  made  its  appearance,  though 
more  than  four  years  have  elapsed  since  those  canes  -were  planted. 
It  appears  then  likely  that,  to  the  canes  of  the  Elizabeth,  from 
Ceylon,  must  bo  referred  the  introduction  into  the  colony  of  this 
dangerous  insect.  The  fact  of  its  existence  being  unknown 
previously  appears  undoubted,  and  yet  its  propagation  during  the 
course  of  seven  years  has  not  been  very  great,  not  exceeding  a 
radius  of  more  than  six  miles. 

But,  at  the  same  time,  the  Committee  must  repeat  that,  in  the 
present  state  of  things,  the  other  districts  of  the  Island  can  only  bo 
preserved  by  prompt,  energetic,  and  persevering  measures,  for  one 
has  no  longer  to  deal  with  isolated  insects,  but  with  millions  of 
them  consequently  multiplying  in  a  frightful  progression. 

It  is  not  -with  the  view  only  of  calculating  the  progress  of  this 
new  scourge,  that  the  Committee  have  thought  necessary  to  find 
out  the  date  of  its  introduction,  (as  much  as  it  has  been  pos.siblo 
so  to  do)  they  have  also  done  it  in  an  historical  and  scientific  point 
of  view,  and  for  the  purpose  of  demonstrating  once  more  how 
cautiously  mxist  be  watched  and  controlled  the  importations  of 
one  country  into  the  other,  since  the  ruin  of  a  whole  community 
may  be  brought  about  by  one  of  the  most  despicable  in  the 
Almighty's  creation. 

After  having  traced  the  history  of  the  Cane  Borer  in  Mauritius, 
the  Committee  will  proceed  to  describe  it  as  briefly  and  as  exactly 
as  possible,  in  order  that  it  may  be  recognised  here  and  elsewhere, 
and  to  give  a  rapid  sketch  of  its  manners  and  habits,  to  show  its 
ravages,  and  to  indicate  the  means  of  destruction  that  may  be  re- 
sorted to  against  it. 

Let  us,  in  the  first  instance  state,  that  there  are  two  species  very 
distinct,  which  may  be  recognised  by  the  following  characteristics : 
one  belongs  to  the  tribe  of  iloths  indigenous  to  the  Colony,  the 
other  belongs  to  the  section  of  Pyralites,  insects  most  destructive 
to  all  kinds  of  cultivated  vegetables  in  all  parts  of  the  world.  This 
last  is  the  trae  "  Cane  Borer  "  Proceras  sacchariphagm. 

The  following  is  the  description  and  the  characteristics  of  the 
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genus  of  this  insect,  given  by  the  President  of  the  Committee,  Mr. 
Bojer: 

"  The  Icpidopterous  insect  which  comes  from  the  boring  cater- 
pillar belongs  to  the  great  family  of  Nocturnal  Butterflies.  If  we 
consider  the  character  of  the  butterfly,  of  the  caterpillar,  and  par- 
ticularly if  we  take  due  notice  of  how  the  latter  lives  and  feeds 
under  cover  in  the  interior  of  the  sugar  cane,  where  it  undergoes 
all  its  metamorphoses,  we  shall  sec  that  our  Icpidoptcr  belongs  to 
the  6th  section  of  noctums  or  Tortrices  of  Latreille  {Jfbcturnce 
tortrices  of  Linneus),  and  forming  the  genus  Froceras  of  Hiibner,  in 
the  tribe  of  Pyralites  of  Lamark,  having  for  its  type  Fyralis 
soldanana  of  Eabricius,  which  is  distinguished  from  the  genus 
Pyralis  by  the  inferior  palpi  which  are  twice  and  a-half  longer 
than  the  head,  projecting  in  the  shape  of  a  straight  beak — our 
buttei-fly  corresponds  perfectly  with  the  above,  so  we  shall  leave 
it  in  the  tribe  of  Pyralites  and  in  the  genus  Procerat  or  "Cane 
Borer"  (Proceras  sacchariphagus J .  It  must  also  be  remarked 
that  the  Proceras  has  some  affinity  with  the  genus  Crambus  of 
Fabricius,  but  the  wings  of  the  Cramlus  being  narrow  and  rolled 
round  the  body,  give  it  a  fonn  almost  cylindrical,  whilst  the 
Proceras  has  triangular  wings,  flat,  or  slightly  sloped.  Besides,  the 
Cramlus  belongs  to  the  9th  section  of  Latreille  or  that  of  Tineites. 

Here  is  the  character  of  the  Proceras,  or  Cane  Borer : 

r.A.Mii,Y,  Nootiimal,  Latr.  (Noctuma,  Lin.) 

Section,  Tortrices,  Latr.  (Tortrices,  Lin.) 

Trile,  Pyralites.  (Lamark.) 

Genus,  Proceras.  (Hiibner.) 

Chaeactek  of  the  Gentts. — The  Antennse  are  fllifonn,  composed 
of  numerous  short  articles  of  equal  size ;  those  at  the  base  arc 
more  distinct. 

Four  distinct  palpi ;  the  superior  arc  small  and  compressed,  the 
inferior  are  projecting  in  front  in  the  shape  of  a  straight  beak, 
covered  with  obconic  scales,  dentate  at  their  summit.  The  trunk 
or  tongue  is  membranous,  rolled  up  in  spiral,  concealed  between 
the  inferior  palpi. 

The  wings  form  an  elongated  triangle  and  arc  laid  almost 
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horizontally  on  the  body,  •when  the  insect  is  in  repose,  or  slightly 
sloped  (in  the  male)  with  an  inner  salient  angle  at  the  inferior 
extremity.  The  intermediate  and  posterior  legs  arc  armed  with 
spines. 

The  caterpillars  have  sixteen  feet,  they  live  solitarily  in  the 
interior  of  the  sugar  cane,  where  they  prepare  a  temporary  shelter 
.  with  the  remains  of  the  plant,  which  they  unite  by  a  few  silken 
threads,  and  in  which  they  more  frequently  undergo  their  metamor- 
phoses without  preparing  more  regular  coverings.  The  Chrysalis 
is  naked. 

Chaeactee  of  the  Species. — (ProcerM  sacchariphagus )  "  Cane 
Borer." 

The  largest  butterfly  of  the  Proceras  tliat  we  have  noticed  was 
a  female,  she  was  18  lines  across  the  wings,  the  others  were  smaller 
and  had  but  13  or  14  lines  across.  The  males  are  always  smaller, 
and  are  generally  only  9  or  10  lines  across  the  wings. 

The  Antennm  are  setaceous,  reddish  brown,  they  become  vei-y 
slender  and  almost  filifonn  towards  the  upper  extremity,  and 
are  composed  of  numerous  short  and  equal  articles,  difficult 
to  distinguish  ;  it  may  be  perceived,  when  greatly  magnified,  and 
particularly  in  the  male  (preserved),  that  the  antenna;  arc  com- 
pressed, and  that  the  rings  appear  disposed  so  as  to  form  notchings 
like  those  of  a  saw,  on  the  internal  margin ;  when  the  insect  is  in 
repose,  the  antennas  are  always  laid  on  the  back,  and  applied 
against  the  wings,  which  are  half  as  long.  "When  the  butterfly  is 
on  the  point  of  flying,  it  raises  the  antenna;  a  little,  so  as  to  form 
a  right  angle  with  the  body.  The  first  articles  of  the  antenna) 
are  distinct  and  rounded  at  their  bases,  attached  on  the  forehead, 
which  is  broad  and  on  the  internal  side  of  the  eyes,  which  are  largo 
and  black. 

The  palpi  arc  distinct,  the  superior  arc  small,  rounded,  and  com- 
pressed, covered  with  scales ;  the  inferior  are  nearly  three  times 
longer  than  the  head,  and  projecting  in  the  shape  of  a  straight  beak, 
they  are  sometimes  slightly  ensiform  in  the  male,  and  arc  composed 
of  three  unequal  articles,  covered  also  with  long  and  serrated  scales 
as  well  as  the  forehead,  the  corselet,  the  thorax,  and  the  shoulders. 
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In  tlic  fomiilc,  tlic  wings  represent  an  elongated  triangle,  laying 
horizontally  on  the  body,  oblicxuely  truncated  at  their  inferior 
basis,  and  forming  a  salient  angle  more  or  less  open.  The  male 
has  wings  slightly  sloped,  one  of  the  internal  borders  of  which 
is  covered  over  by  the  other,  and  under  which  the  abdomen,  shorter 
than  the  wings,  is  concealed. 

"WTion  the  butterily  is  on  the  point  of  coming  out  of  its  Chrysalis, 
it  begins  by  piercing  the  upper  part  of  its  envelope.  The  wings 
are  folded  in  various  directions,  covered  with  a  very  fine  scaly  dust 
of  a  ferruginous  colour  on  a  silvery  grey  surface  ;  but  this  dust  is 
so  little  adhesive  to  the  wings,  that  upon  the  least  motion,  the 
insect  parts  with  this  ornament.  The  superior  wings  have  each 
one  or  two  folds,  which  begin  at  the  shoulder  and  extend  to  the 
centre,  and  when  there,  divide  themselves  into  several  radii 
towards  the  circumference,  each  is  hollowed  in  the  shape  of  a  gut- 
ter, with  a  black  vein  in  the  middle,  and  terminated  by  a  dot  of 
the  same  colour,  on  the  inferior  border  of  the  wings,  the  number 
of  these  veins  and  of  these  dots  vary  much,  according  to  the  sex  ; 
these  external  marks  give  to  our  Noctum  some  affinity  with  the 
Noetm  sparganii,  whose  larva  lives  and  feeds  also  in  the  internal 
part  of  the  stem  of  Sparganitmi  aqmticum,  but  differs  from  it  by 
other  characters.  In  the  female,  the  inferior  wings  are  shorter 
and  thinner,  folded  longitudinally,  the  black  veins  iuid  dots  are  less 
apparent,  these  last  are  sometimes  missed  altogethpr.  The  under- 
part  of  the  butterfly  is  of  a  grey,  silvery,  and  uniform  colour.  The 
wings  are  bordered  with  fringes.  The  anterior  legs  have  no  spines, 
and  when  in  repose,  they  arc  directed  forward,  and  parallel  to  the 
palpi,  which  form  a  very  prominent  beak,  which,  with  the  large 
black  eyes,  give  to  this  butterfly  a  very  peculiar  appearance,  it  may 
even  be  said,  that  it  has  something  sinister  in  its  look.  The  inter- 
mediate legs  are  a  little  shorter,  they  have  only  one  pair  of  spines 
at  the  origin  of  the  tarsi ;  the  posterior  are  a  little  longer  than  the 
abdomen,  they  have  two  pairs  of  spines,  one  at  the  origin 
of  the  tarsi,  the  other  a  little  above.  The  tarsi  are  composed 
of  five  articles,  the  first  of  which  is  as  long  as  the  four 
following,  terminated  by  small  hooks.    The  legs  as  well  as  the 
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abdomen  are  covered  over  by  depressed  scales  haying  a  silvery 
iridescent  reflect. 

The  Butterfly  of  the  Procerus  is  very  sedentary.  "Wc  have 
observed  it  in  captivity,  remaining  fixed  in  the  same  place  for  36 
hours,  concealed  between  leaves,  ■without  even  changing  its  posi- 
tion, its  fliglit  is  heavy  and  almost  vertical,  but  when  tormented 
at  night  by  a  vivid  light,  it  shudders,  jumps,  and  turns  upon  itself 
very  quickly,  when  set  at  liberty  far  from  being  attracted  by  the 
light  of  a  candle,  it  flies  on  the  contrary  to  the  most  obscure 
comer  of  the  room.  This  peculiarity  has  confirmed  us  in  oxir  first 
impression  that  its  large  eyes  are  totally  deprived  of  the  choroid 
membrane,  which  renders  this  noctum  little  impressed  upon  by 
light,  and  renders  it  almost  blind.  It  is  worthy  of  notice  that 
this  butterfly  has  not  yet -been  caught  in  the  cane  fields,  this 
circumstance  would  lead  to  the  belief  that  it  remains  stationary, 
concealed  under  leaves. 

The  female  when  depositing  its  ova  shows  an  unceasing  acti\'ity, 
it  hops  with  groat  vivacity  and  every  time  that  the  egg  comes 
out  of  the  oviduct,  the  insect  visibly  experiences  a  convulsive 
shuddering  which  makes  it  turn  round,  and  it  is  then  that  it 
arranges  its  ova  with  its  posterior  feet  into  two  series. 

The  male  dies  immediately  after  having  commimicated  with  the 
other  sex,  but  if  the  communication  cannot  take  place,  then  the 
existence  of  the  two  sexes  can  be  prolonged  until  the  fifth  day,  but 
not  beyond.  "We  have  noticed  a  female  butterfly  laying  its  ova 
during  eight  hours,  and  at  the  end  of  that  time  it  died,  as  if  from 
exhaustion.  The  number  of  ova  was  162,  which  hatched  on  the 
ninth  day. 

The  Caterpillar  of  the  Proceras  (Borer)  is  a  true  Tortrices,  and 
of  a  great  voracity;  it  belongs  to  the  most  destructive  kind  of 
noctums. 

Hubner  has  described  and  figured  more  than  400  species  proper 
to  Europe,  where  they  exercise  their  ravages  on  different  kinds  of 
vegetables,  cither  cultivated  or  wild.  They  are  a  true  scourge 
upon  the  agriculturalist;  and  one  has  not  yet  succeeded  in 
destroying  them  by  suffocation. 
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This  Caterpillar  lives  solitarily,  under  cover,  in  the  interior  of 
the  cane,  into  which  it  penetrates  as  soon  as  its  organs  of  manduca- 
tion  are  strong  enough  to  allow  it  to  pierce  through  it.  But  when 
young  and  weak,  it  conceals  itself  between  the  leaves  which  are 
twisted  and  bound  by  means  of  a  few  silken  threads ;  and  it  lodges 
itself  under  the  parenchyma  of  the  leaf.  Later,  it  leaves  it  for  the 
tender  part  of  the  heart  of  the  plant.  It  is  then  that  it  begins  to 
destroy  the  cane  in  a  frightful  manner,  we  have  obsenxd  these 
caterpillars  in  captivity,  they  devoured  a  piece  of  cane  top  in  the 
space  of  24  hours,  and  when  they  had  reduced  it  into  humid  dust, 
they  abandoned  it  and  tried  to  escape  elsewhere — when  another 
cane  top  was  presented  to  these  same  caterpillai's,  they  immediately 
attacked  it,  and  in  less  than  an  hour  they  had  disappeared  into  the 
interior,  stopping  up  the  opening  with  the  refuse  of  digestion 
bound  by  a  few  silken  threads. 

When  the  catei-pillar  has  reached  its  full  developcment,  it  is  12 
to  14  lines  in  length,  its  motion  is  very  quick  and  as  easy  forward 
as  backward — the  head  is  depressed,  covered  with  a  black  and 
hard  plate,  capable  of  being  drawn  under  the  first  segment  of  the 
neck,  which  is  also  covered  with  a  plate  of  a  paler  colour  than  the 
head.  The  mouth  is  provided  with  two  strong  and  homy  jaws, 
bent  inside  and  dentate  at  their  extremity.  Two  mandibles  with 
a  lateral  motion  composed  of  four  articles,  of  which  the  inferior 
are  more  distinct  and  oval,  the  three  superior  ones  are  hardly 
visible,  monUiform,  terminated  by  a  sharp  and  hard  appendice. 

The  labrum  or  superior  lip,  has  a  vertical  motion,  tenninated 
by  a  very  hard  appendice  in  the  shape  of  a  lance,  which  assists 
the  caterpillar  in  perforating  the  cane — all  these  parts  which 
compose  the  moth  are  enclosed  in  a  semicircular  coriaceous  mem- 
brane with  two  small  antenna;,  terminated  with  bristles. 

The  body  of  the  caterpillar  is  composed  of  thirteen  segments 
or  rings,  to  each  of  the  first  three  rings  is  attached  a  pair  of  scaly 
feet,  the  two  following  have  none,  the  next  four  have  attached  to 
each,  a  pair  of  membranous  feet,  three  segments  arc  bare  ;  the 
fourth  and  the  last  ring  have  a  pair  of  caudal  feet. 

(To  he  continued.) 
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ENQUIEY  INTO  THE  USE  OF  THE  SACCHARIMETER, 
AND  OF  CHEMICAL  ANALYSIS  FOE  THE 
ANALYSIS  OF  RAW  SUGARS. 

The  Minister  of  Finance  in  Belgium,  instituted  last  year  an 
enquiry  into  the  value  of  the  eaccharimeter  as  an  instrument  of 
analysis  for  raw  sugars.  As  a  means  of  arriving  rapidly  at  deter- 
mined results,  he  addressed  a  letter  to  the  principal  chemical 
experts  of  France,  and  their  opinions  in  regard  to  the  comparative 
values  of  this  instrument  and  of  chemical  analysis  ai-e  embodied  in 
the  report  we  have  before  us.  As  this  subject  is  one  of  the  most 
important  we  can  lay  before  our  readers,  we  have  decided  to  print 
it  in  full  in  our  pages. 

The  following  is  the  circular  letter  which  was  addressed  to  the 
chemical  professors,  &c.,  by  the  Minister : — 

Beusseis,  Jult  Ut,  1872. 

SiK, 

Allow  me  to  avail  myself  of  your  knowledge  and  experience  to 
elucidate  certain  questions  which  belong  to  the  collection  of  the  sugar  tax. 

You  are  aware  tliat  tji>C3  hased  upon  colour  Borve  at  the  present  time 
for  the  determination  of  the  class  in  wliieh  raw  sugars  are  to  be  placed,  for  the 
application  of  tho  excise  duties ;  but  experienco  has  proved  that  in  most 
cases  the  colour  only  is  a  very  xmccrtain  indication,  and  in  commerce  the 
saccharimoter,  joined  to  chemical  analysis,  is  at  the  present  time  the  mode 
employed  to  determine  the  saccharine  richness  of  raw  beet  sugars. 

It  happens  that  tho  powers  between  whom  the  Convention  of  November 
8th,  1864,  was  concluded,  will  be  shortly  led,  by  the  force  of  circumstances, 
to  see  if  it  can  not  urge  the  substitution  of  this  latter  method  of  classification 
for  that  actually  in  use ;  and  to  apply  it  to  cano  sugar  as  well  as  to  beet- 
root. In  i-iew  of  this  contingency,  I  ask  you  to  be  kind  enough  to  give  me 
your  advice  upon  the  questions  contained  in  tho  note  which  I  have  tho 
honour  to  send  you  enclosed  in  this. 

Receive,  Sir,  &o., 

J.  MALOW,  MiN-iSTEB  OP  Fkasce. 

QUESTIOXS. 

Ist. — 'VSTiat  is  the  analytical  method  most  generally  employed 
by  chemists  for  the  detenuiuatiou  of  the  saccharine  richness  of  raw 
sugars  :  (A)  from  beet  root,  and  (B)  from  cane  ? 
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2n(I. — Does  not  this  metliod  indicate  the  saccharine  richness  of 
sugars  more  exactly  than  the  colour  method  ? 

3rd. — Is  the  saccharimetrical  method  adopted  by  the  sugar  trade 
always  sufB.ciout  for  exact  determuiation  of  the  amount  of  raw 
sugar  in  refined  sugar  ? 

4th. — Is  it  often  necessary  to  have  recourse  to  inversion,  and 
does  this  method  present  serious  difficulties  ? 

5th. — Is  the  manipulation  of  the  saccharimeter  easily  acquired, 
and  do  the  preparation  of  the  solutions  and  the  Lacincration  of  the 
sugar  to  bo  analyzed,  become  an  easy  matter  ? 

6th. — How  much  time  does  it  require  to  make  a  sugar  analysis  ? 

7th. — Are  people,  knowing  little  or  nothing  of  physico- 
chemistiy,  but  who  are  intelligent,  apt  to  acquire  the  practical 
knowledge  nccessaiy  for  the  use  of  the  saccharimeter  ? 

8th. — Arc  there  no  other  less  troublesome  methods  of  analysis, 
quicker  and  more  casUy  worked,  and  giving  similar  results  ? 

9th. — ^What  is  your  estimation  of  the  method  of  analyzing  sugar 
by  means  of  a  standard  solution,  more  particularly  of  that  of 
Barreswill,  which  relies  on  the  use  of  a  standard  solution  of 
copper  ? 

10th. — What  are  the  advantages  and  disadvantages  of  each  of 
the  above-mentioned  methods  ? 

11th. — What  are  the  objections  possible  to  be  raised  agivinst  the 
adoption  of  an  analytical  method  for  the  dotemxination  of  the 
saccharine  richness  of  raw  beet,  and  cane  sugars,  as  far  as  the 
collection  of  the  tax  is  concbmcd  ? 

12th. — Is  it  possible  to  determine  the  absolute  richness  of  cane 
and  beet  sugai',  or  the  richness  of  sugar  extracted  in  mauufacture, 
by  the  new  instnmient  (the  polaristrobometcr)  of  Wild  ? 

13th. — Is  this  instrument  easily  used? 

14th. — Docs  its  employment  completely  dispense  with  the 
incineration  and  other  operations  used  to  determine  the  quantity 
of  incrystallizable  sugar  ? 
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Enqttiey  into  the  Use  of  the  Sacchaeimexeh,  and  Chejiicai, 
Anaitsis  fob  the  Analysis  of  Raw  Stoaus. 

Question  I. 

What  is  the  anahjtical  method  most  generally  employed  hy  chemists 
for  the  determination  of  the  saccharine  richness  of  raw  sugars :  (A ) 
from  beetroot,  and  (B)  from  cane  ? 

Answees. 

M.  Anoenoi,  Antwerp.  The  analytical  method  most  generally 
employed  by  chemists  for  detormioing  the  sacchnrino  richness  of 
raw  sugars  is  the  optical  method ;  that  is  to  say,  one  based  upon 
the  deviations  which  sugar  solutions  cause  to  the  plane  of  polariza- 
tion of  light. 

The  apparatus  most  frequently  used  toe  cither  the  saccharimeter 
of  Soleil,  or  that  of  SoleU-Ventzkc,  or  Wild's  polaristrobometer, 
&c.,  descriptions  of  which  are  given  ia  most  books  devoted  to  this 
special  work. 

Before  speaking  of  the  services  rendered  to  manufacture  and 
commerce  by  this  method,  we  must  remember  that  raw  sugars 
(those  from  cane  as  well  as  those  from  beetroot)  contain  two 
varieties  of  sugar.  1st,  Crystallizalle  sugar  (that  is  to  say,  that 
wluch  alone  would  be  made  more  slowly  into  loaf  sugar  or  pure 
candied  sugar) ;  and  2nd,  Glucose,  or  Incrystallizahle  sugar  (that 
is  to  say,  incapable  of  crystallization,  and  forming,  after  refining, 
an  integral  part  of  molasses  or  syrups).  Beetroot  and  cane  sugars 
contain  these  two  varieties,  but  in  different  degrees.  In  reality, 
in  raw  beet  sugar  there  are  only  traces  of  incrystallizablo  sugar 
found.  It  is  often  completely  absent  from  this  kind.  In 
examining  our  analyses  books  we  find,  that  in  500  samples 
analyzed  for  tlie  Antwerp  commerce,  there  arc  only  five  in  which 
the  amount  of  glucose  had  exceeded  io'\)oth ;  the  rest  contained 
amounts  varying  from  loooo  to  loSoo. 

Cane  sugar,  on  the  contrary,  was  found  to  contain  from  0  to  10 
per  cent,  of  glucose. 

The  conclusion,  then,  which  we  can  draw  concerning  the  optical 
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method  is,  that  by  the  aid  of  the  saccharimeter  the  amount  of 
crystallizablo  sugar  can  be  determined  in  raw  cane  sugar  as  well 
as  in  raw  beetroot ;  but  it  would  be  a  mistake  to  attempt  to  deter- 
mine glucose  by  the  aid  of  these  instruments,  in  bodies  which 
contain  less  than  2  to  3  per  cent.,  as  there  is  a  limit  to  the  power 
of  these  instruments  which,  in  practice,  cannot  be  passed. 

Again,  the  amount  of  glucose  in  raw  sixgar  is  nearly  always 
determined  by  the  standard  solutions  of  BarreswUl,  Fehling,  and 
Violette,  which  possess  a  remarkable  delicacy. 

To  sum  up,  most  chemists,  in  determining  the  saccharimetrioal 
value  of  sugars,  use  both  methods,  the  optical  and  the  chemical 
method  of  standard  solutions. 

IT.  BoTAED,  chemist,  Brussels.  The  analytical  methods  in  gene- 
ral use,  among  chemists,  for  determining  the  saccharine  richness  of 
raw  beet  and  cane  sugars,  and  for  knowing  their  composition, 
consists  in  dctci-mining  in  the  sugars — the  water,  the  ash,  the 
crystallizablo,  and  incrystallizable  sugar,  and  the  organic  matter, 
which  latter  is  generally  designated  as  unknotcn. 

M.  D.  KoNiNCK,  Li^ge.  Raw  sugar  is  composed  of  the  following 
substances : — 

1.  Crystallizable  sugar. 

2.  Incrystallizahle  sugar. 

3.  Water. 

4.  Salts. 

5.  Organic  matter,  for  the  most  part  incompletely  known,  and 

called  undetermined ; 
Beetroot  and  cane  sugars  being,  in  a  chemical  point  of  view,  the 
same,  similar  methods  are  applicable  to  both. 

A.  Determination  of  crystalliiable  sugar.  The  only  process  in 
use  for  the  determination  of  the  crystallizablo  sugar,  both  among 
manu&cturcrs  and  chemical-experts,  is  the  polarimctrio  method 
based  on  the  optical  properties  of  sugar  solutions.*  Among  the 
polarimetric  instruments  invented,  the  three  best  and  only  ones  in 
use  arc — 

•Sec  page  283,  et  teg.,  of  the  Su^ar  Oane  for  June, 
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Solcil's  saccharimotcr. 

Ventzke's  saccharimeter,  wMch  is  only  a  modification  of 

SoleU's. 
"Wild's  polaristrobometer. 

These  three  instruments,  when  made  with  care,  furnish,  in  tho 
hands  of  one  accustomed  to  their  management,  equally  good  results, 
if  tho  solution  to  be  examined  is  decidedly  colourless.  When  the 
sugar  solution  is  coloured,  as  often  happens,  the  polaristrobometer 
is  to  bo  preferred.  It  is  easily  understood  that  the  influence  of 
colour  would  be  greater  in  the  case  of  the  saccharimeters  of  Soleil 
and  Ventzkc,  instruments  based  on  the  equality  of  tint  of  the  two 
parts  of  the  field  of  vision,  than  in  that  of  tho  polarimeter  of  Wild, 
which  is  based  upon  the  disappearance  of  tho  black  rays  produced 
by  interference  on  a  coloured  ground. 

It  may  be  added  in  favour  of  Wild's  apparatus,  that  its  con- 
struction is  simpler,  that  an  exact  graduation  is  more  easily  obtained 
and  controlled,  that  exactitude  in  this  case  depends,  less  than  in 
the  others,  on  the  nature  of  the  sight  of  the  observer,  and  also,  that 
its  management  is  more  easily  acquired. 

B.  Determination  of  incrydallizable  sugar.  The  analysis  of  in- 
crystallizable  sugar  is  done  volumctrically,  by  means  of  a  standard 
alkaline  copper  solution.  Thb  method  is  known  as  that  of  Barres- 
will.    I  will  speak  of  it  shortly  in  greater  detail. 

In  beetroot  sugar  tho  proportion  of  incrystallizable  sugar  rarely 
exceeds  lAo,  the  determination  is  thus  of  little  importance ;  but 
in  cane  sugar,  this  amount  often  rises  to  4  and  5  per  cent. 

C.  Determination  of  water.  The  water  is  dctennined  by  diying 
a  known  weight  of  the  sample  to  be  analyzed,  at  a  temperature  of 
from  lOS"  to  110°  centigrade. 

D.  Determination  of  the  salts.  The  salts  contained  in  raw  sugars 
are  the  salts  of  organic  acids  (such  as  oxalic  acid,  malic  acid,  tar- 
taric and  citric  acids),  to  which  may  be  added  small  amounts  of 
chlorides  and  siilphatcs.  The  base  of  these  salts  is  potash,  mixed 
with  a  little  soda  and  lime. 

It  is  practically  impossible  to  determine  the  quantity  of  salts 
contained  in  raw  sugars ;  it  is  sufScicnt  to  determine  the  ash,  that 
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is  to  say,  the  inorganic  matter  which  remains  as  residue  after  incia- 
eration. 

The  greater  part  of  the  ash  obtained  by  direct  incineration  is 
composed  of  carbonate  of  potash,  an  easily  fusible  salt,  which,  on 
account  of  this  property,  renders  the  operation  a  difficult  one,  as 
it  envelopes  the  last  particles  of  carbon,  and  thus  secures  thorn 
against  the  action  of  the  air.  It  is,  as  a  rule,  preferable  to  treat 
the  sugar  before  incineration  with  concentrated  sulphuric  acid; 
the  residue  obtained  in  this  manner  is  composed  of  potassium 
sulphate,  which,  aa  it  only  melts  at  a  temperature  higher  than 
that  required  for  the  combustion  of  the  carbon  in  sugar,  allows 
the  incineration  to  be  completed  more  rapidly. 

The  chemical  equivalent  of  sulphuric  acid  is  higher  than  that  of 
carbonic  acid ;  thus  the  same  numerical  result  is  not  obtained  in 
the  two  cases,  but  the  results  furnished  by  either  of  the  methods  are 
as  consistent  among  themselves,  as  are  the  results  obtained  by  the 
other. 

Practical  calculations  are  based  on  the  results  of  direct  incinera- 
tion, and  it  is  considered,  after  Scheibler's  experiments,  that  the 
numerical  results  obtained  by  incineration  after  treatment  with 
sulphuric  acid  are  Ath  too  high.  It  is  thus  necessary,  ia  order  to 
compare  them  with  the  first,  to  multiply  them  by  the  co-efficient 
0-9. 

E.  The  indetermtneA  matter  is  calculated  by  subtracting  the 
amount  of  the  determined  elements  from  100. 

M.  Doifinr,  Ghent.  The  optical  saccharimeter  is  usually 
employed  by  chemists  to  determine  the  richness  of  raw  sugars. 

M.  DuJouB,  Antwerp.  The  optical  saccharimeter  is  the  method 
most  generally  employed  just  now. 

M.  Gatlujud,  chemist,  Tirlemont.  Direct  determination  of  a 
prepared  solution  by  the  saccharimeter.  Determination  of  the 
per-centage  amount  of  incrystallizablc  sugar,  by  the  inversion 
of  a  portion  of  the  sugar  solution  and  a  redetemunation  by  the 
saccharimeter,  or  by  means  of  standard  solutions  and  weighing  the 
filtered  deposit. 

M.  Geoulaet,  Liege.    The  method  most  generally  employed  by 
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chemists  for  analyzing  beetroot  sugars  is  the  optical  saccharimcter; 
respecting  cane  sugars,  it  is  customary  to  sell  them  according  to 
typo,  but  they  can  never  be  analyzed  by  the  same  method. 

MJI.  Haccotje  and  Pauly,  Antwerp.  The  saccharimctrical 
richness  of  raw  beet  and  cane  sugars  is  most  frequently  determined 
by  polarimctrical  analysis,  and  inversion  by  the  necessary  standard 
solutions,  especially  for  cane  sugar. 

M.  HAirrisE,  professor,  Mens.  Saccliarimetry  in  both  cases, 
compnsing  :  the  determination  of  crystallizablc  sugar  by  moans  of 
the  polarimetcr,  of  incrystalUzablo  sugar  by  standard  solutions,  by 
dessication  and  incineration. 

The  produce  is  dctennincd  by  multiplying  the  amount  of  ash 
by  5,  and  subtracting  the  product  from  the  quantity  of  crystalliza- 
blc sugar  found. 

M.  LuMnomo,  Quievrain.  The  method  most  generally  employed 
for  determining  the  saccharimctrical  richness  of  raw  beet  and  cane 
sugars,  is  that  Avhich  is  known  under  the  name  of  the  optical  sac- 
charimcter, wliich  is  based  upon  the  polarization  of  light,  and  upon 
the  property  whicli  sugar  solutions  possess  of  deviating  the  rays  of 
polarized  light. 

M.  SEMMEr,,  Ghent.  The  method  of  the  optical  saccharimcter  is 
used  in- connection  with  the  determination  of  the  ash  for  both  A 
andB. 

M.  "WAcnsMTTH,  Antwerp.    The  analytical  method  for  deter- 
mining the  saccharine  richness  consists — 
For  A. — Bcetrooot  sugar : 

Ist.  In  the  use  of  a  polarizing  instrument. 
2nd.  In  the  determination  of  the  incrystallizable  sugar, 
wliich  is  almost  always  present  in  small  quantity  in 
these  sugars. 
3rd.  Incineration. 

And  4th.  By  the  determination  of  the  amount  of  moisture. 
For  B. — Cone  sugar : 

The  method  is  the  same  ;  but  more  frequently  thoso 

interested  dispense  with  analysis,  and  buy  according  to 

colour. 
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I  may  odd  here,  that,  according  to  tlio  accounts  of  M.  Dax, 
Bugar  merchant  in  Havana,  who  passed  last  year  with  mc,  bo 
as  to  become  acquainted  with  the  method  of  determination  of 
incrystallizable  sugar,  ho  has  commenced  to  buy  cane  sugar  in 
Havana  according  to  the  polarimotric  analysis  only. 

CTo  be  eontinued.J 


THE  MOST  THICKLY-PEOPLED  COUNTRY  ON  THE 

GLOBE. 

The  island  of  Barbadoes,  in  the  "West  Indies,  is  more  thickly-peopled 
than  England  with  her  22,000,000,  Belgium  with  her  4,000,000, 
and  more  thickly-peopled  even  than  China  with  her  300,000,000. 
"With  a  superficial  area  of  only  about  166  square  miles,  without 
any  large  towns,  witliout  manufactures  of  any  description — a 
purely  agricultural  colony,  she  actually  supports  a  population  of 
180,000  souls,  or  over  1084  to  the  square  mile!  To  find  the 
means  of  sustentation  for  this  cooped-up  mob  of  people  she  has 
brought  under  cultivation  nearly  every  inch  of  her  106,470  acres 
of  culturablc  land ;  and  to  the  superficial  observer  she  presents  an 
aspect  of  wcaltli  and  prosperity  unexampled  in  the  "West  Indies, 
and  hardly  to  be  surpassed  in  any  other  part  of  the  world.  A 
little  reflection,  however,  shows  that  in  tliis  veiy  prosperity  lies 
her  danger  as  a  settled  community.  In  a  country  where  the 
maximum  of  production  has  long  since  been  reached,  while  the 
population  is  still  on  the  increase,  there  must  be  a  tremendous 
waste  of  labor,  and  a  vast  amount  of  destitution;  the  people  must 
press  with  tcniblc  closeness  on  the  means  of  living ;  and  when, 
as  during  the  past  year,  one  of  the  ever  recurring  droughts,  to 
which  the  arid  surface  of  the  country  is  subjected,  sets  in  to  blast 
the  hopes  of  the  planter,  to  bum  up  his  fields,  and  leave  him 
without  the  means  of  employment  for  his  labourers,  the  chronic 
distress  becomes  dreadfully  intensified  and  the  condition  of  the 
people  positively  a  struggle  for  existence. — Shippers'  Monthly 
Circular. 
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SUGAE  AND  SUGAR. 

To  THE  EdITOE  of  THE  "MANCHESTER  GuARDIAN." 

Sib, 

There  is  probaHy  no  word  in  trade  phraseology  more  maligned 
than  the  word  "  cheap."  Every  trade  stripling  knows,  or  thinks  ho  knows, 
the  comparative  adjective  cheap,  cheaper,  cheapest.  But  the  question  is,  is 
beetroot  loaf  sugar  cheaper,  or  as  cheap,  or  anything  like  as  cheap,  as  cane 
lump  at  the  prices  quoted  to  a  consiuner  ?  Sugar  we  know  is  the  decoy  duck 
of  grocers.  In  the  name  of  the  Prophet  "Sugar!"  The  household  goda 
and  the  conscience  even  of  grocers,  and  they  are  all  honourable  men,  as 
Marc  Anthony  said  of  the  killers  of  Caesar,  do  not  condemn  them  for  selling 
beetroot  sugar  for  cane  sugar ;  it  is  offered  to  them  at  a  lower  figure  by 
French  agents,  who  scour  every  town  in  England,  Ireland,  and  Scotland ; 
it  is  not  their  business  to  tell  their  customers  that  for  household  purposes  it 
is  at  least  30  per  cent,  inferior  to  cane  sugar,  and  not  one  customer  in  a 
hundred,  probably  not  in  one  thousand,  can  see  at  a  glance  the  optical 
difference  between  these  two  sorts  of  sugar,  and  as  appctities  vary  with  the 
temperature,  and  as  the  sorts  of  table  food  vary  from  day  to  day,  the 
difference  in  the  saccharine  power  between  cano  and  beet  sugar  is  not 
suspected  by  materfamilias. 

Having  good  economic  reasons  for  ascertaining  the  nutritive  value  of  all 
sorts  of  food,  sugar  included,  I  found  out  some  years  ago — though  I  must 
confess  that  it  was  a  three  months'  mystery — that  beetroot  sugar  added 
quite  30  per  cent,  to  my  sugar  account.  Not  being  in  the  habit  of  investi- 
gating the  mysteries  of  the  sugar  pot,  I  did  not  even  suspect  the  presence  of 
beetroot  sugar.  Sugar  was  ordered,  and  sugar  was  supplied  by  my  grocers, 
and  "  no  questions  asked,"  and,  of  course,  no  information  given.  A  man 
may  munch  beetroot  sugar  on  the  boulevards  of  Paris  and  under  the  Pavilion 
of  the  Palais  Royale,  and  despise  there  the  floury  chalky-looking  article 
without  suspecting  that  it  will  soon  be  every  day  on  his  own  table  at  home. 
So  it  was,  but  as  a  very  dear  and  bad  article ;  no  beetroot  sugar  has  been  on 
my  table  for  five  years  past,  and  so  long  as  I  can  get  cane  sugar  the 
quintessence  of  beetroot  never  shall  again  be  admitted  to  my  family  stores. 

But  the  inferiority  of  this  artificial  sugar — I  speak  as  a  restaurateur,  not 
as  a  chemist — docs  not  end  in  deamess  and  badness.  Let  any  man  or 
woman  fill  two  large  cups  with  tea,  and  put  in  each  cup  precisely  the  same 
weiglit  of  sugar,  one  of  cano  and  the  other  of  beetroot  sugar,  and  taste  the 
saccharine  difference.  Let  her  ladyship  then  add  two  toaspoonf uls  of  milk 
to  each,  and  she  will  at  once  see  how  detestably  duller  and  darker  the  colour 
of  the  beetroot  cup  is.  Cream  will  hide  the  difference.  It  improves  tho 
blackness  or  darkness  of  coffee.   Every  good  housewife  who  visits  London 
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will  havo  remarked  the  flat  tasto,  the  dark  and  muddy  look  of  the  tea  she 
drinka  in  London.   It  is  tea  cum  beetroot. 

From  my  further  recollection  and  experience  of  beetroot-sugared  tea,  I  will 
put  it  to  the  suspicion  or  thought  of  medical  men  whether  beetroot  sugar 
used  with  tea  is  not  one  cause  of  the  greatly  increased  dian'hsetic  affections 
now  much  more  common  in  England  than  they  were  a  dozen  years  ago. 
From  my  own  convictions  this  is  the  case.  Diarrhajtic  affections  are  more 
common  in  France  than  in  England.  How  is  that  P  And  I  am  informed 
that  this  complaint  is  more  common  in  England  than  formerly.  Our 
English  food  is  drier  than  that  of  France ;  but  our  present  food  is  as  dry  as, 
if  not  drier,  than  it  was  ton  years  ago,  when  wages  were  less,  and  when  good 
bread  and  moat  were  consumed  less  generally. 

Good  cane  sugar  is  driven  out  of  the  market  by  inferior  beetroot  sugar, 
and,  since  the  sugar  Convention  for  the  suppression  of  boimties  on  the 
exportation  of  refined  sugar  was  signed,  the  number  of  loaf-sugar  makers  in 
Great  Britain  has  fallen  to  about  one-tenth  of  what  it  was.  The  fact  is  that 
beetroot  sugar,  greatly  inferior  in  every  sense,  is  offered  and  sold  to  grocers 
at  a  lower  figure  than  cane  sugar,  but  is  propped  up  in  price  by  the  superior 
price  and  value  of  the  latter.  It  is  the  interest  of  grocers  to  "push"  beet- 
root sugar ;  first-class  grocers  wiU  not  sell  it,  as  they  will  not  soU  East 
India  sugar,  whilst  public  attention  has  never  been  directed  to  the  difference 
of  value  between  the  two  sorts.  But,  as  our  treaties  with  Franco  and 
Holland  and  our  own  laws  bind  us  against  differential  duties,  I  may  be 
asked,  "What  is  your  remedy?"  I  answer,  compel  every  grocer  to  label 
"boot  sugar"  in  a  fair  and  honest  manner,  as  he  labels  " chicory "  veniu 
coffee.  Aa  matters  stand,  99  householders  out  of  every  100  arc  deceived  in 
their  purchase  of  sugar.  They  think  that  they  are  biijong  and  consuming 
refined  cane  sugar,  which  their  fathers  and  themselves  have  liitherto  been 
accustomed  to  buy  and  consimic,  while,  in  fact,  they  are  using  an  inferior 
substitute — and,  mixed  with  tea,  I  believe  an  injurious  substitute— for  cane 
sugar.  Frenchmen  and  Dutchmen  know  their  business  well ;  we  ought  to 
know  ours.  Label  their  saccharine  rubbish  with  its  own  name.  Do  tins, 
and  then  the  International  Sugar  Convention  may  "  say  grace  !"  To  assure 
you  that  I  am  not  a  British  sugar  refiner,  and  as  evidence  of  my  sincerity, 
I  bog  to  affix  my  name  and  address. 

I  have  the  honour  to  be.  Sir,  your  faithful  servant, 
Merchantt'  College,  Slackpool.  ^^^c  Gkeoory. 

"We  reproduce  this  letter  from  the  Manchester  Guardian,  as  tlic 
point  on  which  it  touches  is  interesting  to  evei-y  one.  Still 
•we  must  not  allow  its  sweeping  accusations  and  affinnations 
to  frigliten  U3.    Mr.  Gregory  finds  a  very  great  difference  in  the 
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sweetening  po\('crs  of  beet  and  cane  sugars.  This  may  be,  we 
hare  never  seen  any  experiments  tried  on  this  subject,  but  we  are 
informed,  on  the  authority  of  a  man  of  high  standing  as  a  refiner, 
that  such  a  difference  does  exist.  However,  another  thing  must 
be  borne  in  mind,  that  is,  that  a  great  difference  exists  in 
ordinary  cane  sugars,  and  we  need  not  go  very  far  to  find  a  satis- 
factory reason  for  this. 

The  sweetness  of  a  solution  or  substance  depends  upon  the 
amount  of  sugar  in  it.  If  the  sweetness  of  one  falls  below  that  of 
another,  we  naturally  conclude  that  the  amounts  of  sugar  present 
are  different.  Pure  sugar  is  the  sweetest  thing  we  know ;  and  if 
two  samples  are  sold  as  being  of  the  same  sugar,  and  the  one  falls 
below  the  other  in  sweetness,  we  naturally  coColude  that  one  is 
purer  than  the  other.  The  sweetening  power  of  beet  will  bo  as 
great  as  that  of  cane,  although  a  larger  amount  of  it  may  bo 
required  to  give  that  sweetness.  Mr.  Gregory  must  distinguish 
between  purity  and  sweetening  power. 

Again,  there  are  certain  conditions  necessary  to  be  observed 
before  anything  can  bo  said  about  them.  Did  Mr.  Gregory  try 
the  sweetening  power  of  the  sugar  he  purchased  in  a  cold  or  hot 
solution  ?  If  in  a  hot,  then  the  results  are  comparatively  value- 
less, as  the  sweetness  can  only  be  properly  determined  in  a  cOld 
solution.  Also  a  sugar  with  a  smaller  amount  of  saccharine  rich- 
ness— that  is,  a  loss  pure  sugar — cannot  be  tasted  after  one 
containing  a  larger  amoxmt  of  sugar.  The  taste  has  become  to  a 
great  extent  vitiated  by  the  stronger  sensation.  "We  have  before  us 
results,  which  may,  perhaps,  some  time  be  laid  before  our  readers, 
showing  the  difference  in  sweetening  power  of  cane  sugars. 
Sufilce  it  to  say,  for  the  present,  that  there  is  such  a  difference. 

As  for  the  physiological  effect  of  beet  sugar,  that  is  a  point  very 
difficult  to  determine.  It  is  dangerous  ground  we  are  treading 
upon  when  we  lay  the  "diarrhcetic  affections"  prevalent  in 
France  to  the  amount  of  beet  sugar  consumed  by  the  two 
countries !  This  is  bringing  things  to  a  decided  climax  !  As  long 
as  any  two  countries  are  two  countries,  and  not  one,  so  long  will 
the  difference  be  between  the  peoples. — Ed.  S.  C. 


320 


THE  SUGAR  CANE.         June  2,  1873. 


FRENCH  SUGAR  DUTIES. 

The  Paris  correspondent  of  the  Manchester  Guardian  writes : 
"  The  heavy  duty  hiid  on  sugar  ■was  to  have  produced  duiing  the 
past  year  170  millions,  whereas  it  has  produced  only  105.  Tliis 
disagreeable  fact  has  induced  Government  to  lend  an  attentive  ear 
to  the  complaints  of  the  raw  sugar  manufacturers  against  the 
refiners,  whom  they  make  responsible  for  the  greater  part  of  the 
65  millions  wanting.  No  article  of  general  consumption  has  been 
80  much  legislated  upon,  nor  in  such  a  bungling  manner,  as  this 
one  of  sugar.  "VVlicro  the  English  refiner  makes  a  penny  profit, 
the  French  refiner  pockets  at  least  sixpence.  The  latter  can, 
therefore,  drive  the  former  out  of  your  own  mai-kets ;  and  to  a 
very  great  extent  he  does  so,  the  French  Government  unconsciously 
paying  the  price  of  the  French  refiner's  victory.  The  makers  say 
to  Government : — '  Billet  the  excisemen  on  the  refiners  as  you 
have  billeted  them  on  us,  and  let  them  tax,  not  the  raw  material 
which  we  send  into  the  refinery,  but  the  sugar-loaf  ready  for 
consumption  which  the  refiner  sends  out  of  it.'  England  and 
Holland  not  only  consent  to  this,  but  they  ask  that  it  should  be 
done.  Belgium  is  not  opposed  to  the  change.  Government  replies 
that  it  would  be  too  troublesome,  and  that  the  officers  of  excise 
would  not  be  equal  to  this  increased  work.  The  excise  can  find 
sufficient  men  to  inspect  and  rate  the  produce  of  512  sugar  mills, 
and  is  unequal  to  the  inspecting  and  rating  of  33  refineries ;  for  that 
is  the  proportion  between  the  makers  and  the  refiners.  What 
Government  proposes  is  a  system  which  has  been  tried  and  given 
up  already  in  other  countries — that  of  the  saccharimeter  and 
chemical  analysis ;  to  practice  wliich  it  would  be  necessary  to  have 
an  experimental  chemical  analyst  permanently  attached  to  each 
establishment.  The  refiners  arc,  of  course,  willing  to  accept  the 
Government  project  as  a  means  of  prolonging  the  duration  of  tlieir 
golden  harvest,  and  staving  off  the  common-sense  and  simple  plan 
of  the  makers,  which  would  put  an  end  to  it.  Tlie  latter,  however, 
are  backed  by  the  whole  agricultural  interest  of  Franco,  and  by 
the  support  of  England  and  Holland.  The  Committee,  too, 
appointed  by  the  Assembly  to  report  on  the  two  bills  ia  favourable 
to  the  taxation  of  sugar  as  it  leaves  the  refinery." 
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NEW  METHOD  FOR  THE  DIRECT  DETERMINATION 
OP  THE  AMOUNT  OF  REFINED  SUGAR 
IN  RAW  SUGAR. 
By  De.  C.  Scheiblee. 
f  Translated  from  the  Journal  des  Fabricaiiis  de  Sucre.    My  if.  C.  Humphreya.) 
(Continued  from  pago  263.) 

RE.iGENTS  AND  ApPAEATUS. 

The  necessary  reagents  for  the  analysis  are  as  follows : 

I.  Alcohol  of  85-86°  mixed  with  acetic  acid  (50  c.  c.  to  each  litre 
of  alcohol)  and  saturated  with  sugar.  For  this  a  good  refined 
sugar  is  taken  which  is  powdered  and  introduced  into  a  hottlc,  the 
ahoTC-mentioned  solution  is  poured  in  it  is  hermetically  closed,  and 
shaken  frequently  during  several  days. 

II.  Alcohol  of  about  92°. 

III.  Alcohol  of  about  9C°.  Alcohols  II.  and  III.  have  no 
addition  of  acetic  acid,  but  are  saturated  with  sugar,  as  was  the 
case  with  the  1st  solution. 

IV.  Absolute  alcohol,  alcohol  which  is  of  99-5°  is  sufficiently 
concentrated.  This  is  neither  charged  with  acid  nor  saturated 
■n-ith  sugar. 

After  having  saturated  the  solutions  I.,  II.,  and  III.  with  sugar, 
at  the  ordinary  temperature,  taking  care  to  shake  frequently,  wo 
place  them  in  a  number  of  bottles  for  prcsen  ation.  The  inner 
surfaces  of  these  bottles  should  be  previously  covered  with  a 
coating  of  sugar  crystals.  This  is  easily  accomplished,  if  we  fill 
the  bottles  with  a  boiling  saturated  solution  of  refined  sugar  in 
alcohol  of  85-86°  and  let  them  stand  in  a  cool  place  for  several 
days.  The  sugar  will  thus  form  a  ciystalline  coating  over  the 
whole  surface.  It  is  perhaps  still  more  practical,  although  I  have 
never  yet  attempted  it,  to  fill  the  bottles  with  an  aqueous  solution 
of  sugar,  capable  of  crystallizing.  It  is  necessary  to  allow  the 
ciystallization  to  take  place  with  the  bottles  in  an  inclined  position. 
If  not,  the  largest  portion  of  the  sugar  will  crystallize  uselessly  in 
the  bottom  of  the  bottle.  It  is  also  advisable  to  first  etch  the 
inner  surfaces  of  the  bottles  with  hydrofluoric  acid,  in  order  that  the 
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crystalline  crust  may  adhere  better  and  not  become  detacted.  The 
Baturation  of  tbo  alcoliolic  solution  is  easily  and  surely  obtained  by 
means  of  a  Liobig's  condenser. 

The  bottles  once  well  crusted  allow  of  a  very  long  use  without 
its  being  necessary  to  add  a  new  crystalline  coating  of  sugar. 
According  to  my  own  experience,  it  is  improbable  that  the  crystals 
diminish  after  an  usage  of  six  months  or  more,  when  pains  arc 
taken  to  replace  each  time  as  much  of  the  solution  as  has  been 
drawn  oif  for  an  analysis.  I  myself  have  not  been  obliged  to 
repeat  this  operation.  The  operation  of  coating  should  not  bo  put 
off,  as  this  precaution  alone  offers  all  the  guarantees  of  a  state 
of  the  absolute  saturation  of  the  reagents,  whatever  may  be  the 
change  of  temperature  in  the  laboratory.  Every  variation  of 
temperature  naturally  acts  at  first  on  the  sides  of  the  bottles. 
But  the  solution  thus  finds  at  the  same  time  the  means  of  re- 
saturating  itself  or  of  disposing  of  its  sugar.  The  precaution  of 
suspending  crystals  of  rock  candy  in  the  solution  does  not  produce 
that  perfect  saturation,  the  essential  condition  for  the  accuracy 
of  the  results.  The  apparatus  which  I  employ  for  the  treatment 
of  sugar  by  the  above-mentioned  solutions,  consists  simply  of  glass 
tubes,  such  as  is  represented  in  Fig.  1.  They  are  composed  of 
a  part  a  h,  quite  large,  open  at  the  top,  about  20  millimetres 
in  diameter  and  15  centimetres  in  length,  ending  in  a  drawn-out 
tube.  In  the  bottom  of  the  larger  tube  there  is  introduced  a 
piece  of  soft  felt  to  serve  as  a  filter.  The  tare  of  these  tubes  with 
theu-  filters  is  previously  determined.  It  is  well  to  have  a  nimiber 
of  these  tubes  marked  for  the  purpose  of  carrying  on  simultaneous 
analyses.  For  this  purpose,  as  wcU  as  for  all  the  weights 
hereafter  to  be  mentioned,  a  balance  which  is  sensitive  to  one 
centigramme  is  suflcient. 

Figs.  1  to  4  show  the  apparatus  in  its  simplest  form ;  Figs.  5 
and  6,  the  most  convenient  dispositions  to  be  given  to  a  number, 
when  used  by  professional  chemists  or  persons  having  numerous 
and  daily  analyses  to  make.  I  will  endcavoui-  to  explain  the 
manipulation  of  the  more  simple  apparatus ;  that  of  the  compound 
apparatus  is  similar. 
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Pig.  1.  Fig.  2. 


Maioptjlatiok. 

The  first  care  must  be  to  select,  from  the  raw  sugars  to  be 

Fig.  3. 
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analyzed,  average  samples,  tto  lumps  being  carefully  ground  as  in 
the  polarimetric  analysis.  Then  one  of  the  previously  weighed 
tubes  is  filled  to  within  an  inch  of  the.  upper  extremity  with  the 
sugar  to  be  analyzed.  It  is  weighed  and  the  weight  noted. 
The  tubes  are  capable  of  holding  about  20  grms.  of  sugar.  Then 
the  lower  extremity  c  is  connected  by  a  rubber  tube  with  a  glass 
stopcock  or  a  pinch  cock,  to  a  flask  closed  by  a  rubber  stopper 
with  two  glass  tubes ;  this  disposition  is  shown  by  Fig.  3. 

The  cock  being  closed  at  m,  absolute  alcohol  (solution  No.  IV.) 
is  run  into  the  tube  by  allowing  it  to  slowly  trickle  along  the 
sides  of  the  glass,  in  such  a  way  as  to  saturate  the  whole  sugar. 
This  is  better  accomplished  by  means  of  a  pipette  (of  about  19  c.c. 
capacity),  which  is  shown  in  the  flask,  Fig.  2. 

For  15 — 20  minutes  this  liquor  is  allowed  to  remain  so  as  to 
give  time  for  the  alcohol  to  combine  with  the  water  of  the  sugar. 
After  that  the  alcohol  is  allowed  to  flow  of  by  m,  the  last  traces 
being  removed  by  means  of  a  Bunsen's  pump,  a  Seheiblcr  aspirator 
or  other  apparatus.*  During  this  operation  and  aU  subsequent, 
air  charged  with  the  vapour  of  water  must  not  bo  allowed  to  enter 
the  filter  tube ;  this  is  prevented  by  only  allowing  air  to  enter 
which  has  been  dried  by  a  chloride  of  calcium  apparatus,  t. 
The  air  is  brought  through  the  communicating  tube,  into  the 
tube  a. 

After  this  there  is  poured  on  solution  No.  I.,  then  No.  II., 
about  10  cub.  cent,  of  each,  by  means  of  their  respective  pipettes, 
which  are  allowed  as  before  to  run  off  through  m.  This  washing 
separates  the  absolute  alcohol  adliering  to  the  sugar,  which  is 
finally  saturated  with  sol.  II.  After  this  latter  has  been  (bawn 
off  as  carefully  as  possible,  by  moans  of  the  air-pump,  the  stop- 
cock m  is  closed,  the  pump  is  detached,  and  the  tube  is  filled  with 
the  acetic  acid  solution  No.  I.,  by  allowing  it  to  gently  trickle 
down  the  sides  of  the  tube,  until  the  sugar  is  completely  covered. 
The  sugar  is  left  for  15-20  minutes,  sufficient  time  for  the  solution 

*  Besides  water,  the  alcohol  tatcs  up  small  quantities  of  foreign  substances, 
such  as  fatty  bodies,  alkaline  salts,  alkaline  salts  of  fatty  acids  (butjTie, 
valerianic,  &c.) 
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of  all  impurities  of  the  raw  Bugar,  the  molasses,  during  which 
time  the  mass  of  sugar  diminishes  in  volume,  and  settles. 

Fig.  4. 


From  this  point  the  operation  may  bo  conducted  La  two  ways, 
cither  by  allowing  the  solution  to  entirely  filter  off,  the  last  traces 

Fig.  5. 
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being  removed  by  means  of  the  pump,  or  by  allowing  it  to  drain 
off  gently  witliout  the  use  of  the  pump,  care  being  taken  to  add 
now  quantities  of  the  acetic  solution,  to  replace  that  which  has 
filtered  off.  "WTiichercr  may  be  the  manner  of  washing  employed, 
it  is  always  necessary,  in  order  to  insure  the  complete  purification 
of  the  crystals,  to  pass  three  or  four  times  the  volume  of  the  acetic 
acid  solutions,  according  to  the  quality  of  the  product.  The  upper 
layers  are  first  purified,  and  the  colouration  of  the  washings  is  an 
index  of  the  progress  and  completion  of  the  operation.  There  is 
thus  obtained,  in  washing  samples  of  higher  grades,  crj'stals 
possessing  a  brilliant  •white  colour.  Secondary  products  give  a 
yellow  or  light  brown  residue. 

After  the  elimination,  by  the  acid  solution,  of  the  soluble 
portions  of  the  sample,  which  is  shown  by  the  nearly  or  entirely 
colourless  washings,  which  it  is  well  to  preserve,  an  equal  volume 
of  each  of  the  solutions  II.  and  III.  in  the  order  of  the  series,  is 
poured  upon  the  sugar.  The  strong  solution  has  thus  been  re- 
placed by  a  weaker  one,  and  aU  the  acetic  solution  adhering  to  the 
crystals  has  been  removed,  the  last  solutions  giving  a  perfectly 
neutral  reaction.  The  operation  is  finished  by  a  double  washing 
with  absolute  alcohol  IV.,  in  order  to  obtain  perfectly  pure  residues, 
and  to  prepare  them  for  desiccation.  Meanwlule  the  apparatus 
remains  closed,  so  that  the  different  solutions  are  in  no  wise  altered 
by  absorption  of  atmospheric  moisture,  and  the  alcohol  attached  to 
the  crystals  may  be  rapidly  removed  by  a  current  of  warm  air.  By 
this  means  there  is  at  last  obtained  a  mass  of  pure  dry  sugar 
crystals,  which,  after  cooling,  is  weighed. 

To  rapidly  effect  desiccation,  I  make  use  of  a  metal  cylinder 
with  double  sides,  Fig.  4,  in  which  the  filter  tube  is  placed.  By 
means  of  the  flask  a  jet  of  steam  is  introduced  into  the  cylindrical 
envelope,  having  its  exit  at  g.  The  tube  and  crystals  are  soon 
warmed,  and  at  last  the  absolute  alcohol  is  entirely  dissipated. 
During  the  whole  operation  a  current  of  air  is  drawn  through 
the  apparatus,  by  attaching  it  to  a  pump  which  draws  away  the 
vapour  of  alcohol  formed,  and  the  completion  of  the  desiccation  is 
evident  when  no  more  drops  of  alcohol  appear  at  the  end  of  the 
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tube  «  of  the  filtering  flask.  The  metallic  cylinder  is  rcmored, 
and  the  tube  allowed  to  cool,  in  order  that  the  ■vreight  of  the 
purified  sugar  may  he  determined.  The  desiccation  takes  at  the 
most  10  to  15  minutes,  and  the  whole  operation,  that  is  our  assay, 
consumes,  according  to  the  quality  of  the  sample,  1^  or,  at  the 
most,  2  hours.  During  this  time,  four  to  six  or  even  more 
analyses  may  be  undertaken,  and  finished,  provided  that  there  are 
a  sufficient  number  of  filter  tubes.  This  method  consequently 
needs  no  more  time  than  a  polarimetric  analysis  made  with  care, 
and  there  is  opportunity  given  to  industrial  and  analytical 
chemists  to  occupy  themselves  with  other  analyses,  with  polariza- 
tion, etc.,  during  the  leisure  afforded  by  this  method.  Besides, 
with  the  exception  of  the  first  and  last  weighings,  aU.  the 
manipulation  may  be  conducted  and  carried  on  by  an  assistant, 
an  intelligent  boy,  for  example  ;  for  the  reasons  that  the  results 
of  the  operation  control  themselves  by  the  composition  of  the  final 
product,  and  by  the  total  amount  of  wash  liquors  employed,  being 
about  110  to  120  c.c.  for  the  whole  operation. 

(To  be  continued.) 


THE  STJPEEIOEITY  OF  CONCEETOE  TEATS  OVEE 
BATTEEIES  AS  EVAPOEATOES. 


EBnrBTmGH,  13th  May,  1873. 
The  Ebitoe  op  "  The  Sugab  Caite." 

Deae  Sni, 

I  recently  visited  some  extensive  sugar  estates  in  the  East,  and 
have  just  received  the  results  of  an  experiment  which  I  requested 
one  of  the  managers  to  make  personally  for  me.  The  experiment 
was  made  on  two  contiguous  estates,  almost  identical  in  character 
of  soil,  &c.  Both  estates  manufacture  vacuum  pan  sugar,  but  on 
one  (No.  1)  estate,  the  preparatory  evaporation  is  efifccted  by  two 
sets  of  Fryer's  patent  Concretor  trays,  and  on  the  other  by  two 
open  batteries.  These  batteries  are  two  continuous  pans,  separated 
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by  x)latca  iuto  several  compartments,  and  tlie  liquor  flows  by  gra- 
vitation through  valves  at  the  foot  of  each  division  plate.  The 
experiment  was  made  to  test  the  difference  in  loss  of  colour  during 
the  evaporation  on  the  Concretor  trays  and  the  batteries.  The 
following  is  a  copy  of  the  report  just  received : — 

"The  juice  from  the  filter  bags  at  No.  1  was  a  fine  bright 
"  yellow,  clear  as  amber,  and  after  passing  over  the  Concretor  trays 
"  only  required  two  parts  of  water  to  one  of  syrup,  to  reduce  it  to 
"  the  original  tint  of  the  juice. 

' '  The  juice  taken  from  the  clarifiers  at  No.  2  was  clear,  but 
"  with  a  green  tioge ;  it  turned  very  dark  in  the  battery,  and 
"  required  five  parts  of  water  to  one  of  syrup." 

On  the  first  estate  the  clarification  is  conducted  on  the  clay 
process,  similar  to  that  practised  in  Demerara  ;  and  on  the  second 
one,  on  the  ordinary  "  cracking"  process.  On  No.  1  the  juice  also 
passes  through  a  simple  arrangement  of  bag  filter,  fitted  horizon- 
tally on  the  top  of  the  receiving  tank.  This  accounts  for  the 
difference  in  tint  of  juice,  and  partly  also  for  the  subsequent 
diff'erenco  in  loss  of  colour;  but  there  is  no  doubt  that  the  difference 
is  principally  due  to  the  juice  on  the  Concretor  trays  being  exposed 
to  the  heat  only  in  a  thin  stream,  to  the  gi-eatcst  heat  when  lowest 
in  density,  without  mixing,  and  for  a  much  shorter  time  than  in 
the  batteries ;  where  it  is  exposed  in  large  volumes,  to  the  greatest 
heat  when  highest  in  density,  and  mixed. 

I  may  add  my  own  opinion,  that  the  complete  Concretor  would 
show  even  greater  advantages  than  the  trays,  as  a  preparatory 
evaporator  to  the  vacuum  pan.  This  opinion  is  confirmed  by  the 
experience  obtained  during  several  years  at  the  factory  of  the 
Viceroy  of  Egypt,  where  the  Concretor  Avas  found  to  give  syrup 
of  a  better  colour  than  the  double  eficct  vacuum  pans.  "When 
the  whole  Concretor  is  used,  the  juice  is  only  concentrated  to  about 
16°  B.  on  the  trays,  and  at  this  density  the  syrup  is  veiy  mobile, 
and  even  the  lowest  trays  are  well  filled  with  liquor.  The  cylin- 
der is  a  powerfiil  evaporator,  and  brings  the  juice  up  to  26°  B. 
without  injury  to  colour,  and  with  gi'cat  economy  of  fuel.  The 
complete  Concretor  is  thus  much  more  powerful  than  the  trays 
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alone,  but  it  is  too  much  to  expect  that  the  trays  alone  can  rival 
the  triple  effect  in  the  colour  of  the  juices  concentrated. 

Hoping  the  results  of  this  experiment  may  interest  some  of  your 
readers, 

I  remain, 

Yoxns  truly, 

H.  0.  BEXJfEII. 


To  THK  Editoh  of  the  "  Sugar  Cane." 

In  one  of  the  speeches  of  the  Chancellor  of  the  Exchequer, 
lie  insinuated  that  exporters  of  refined  sugar  from  this  kingdom 
obtained  a  bounty  from  the  Exchequer,  and  some  of  them  were 
really  dissatisfied  because  the  reductions  in  duty  limited  this 
premium.  This  dissatisfaction,  I  take  it,  is  one  of  the  errors 
into  which  those  who  speak  of  the  sugar  trade  have  fallen,  as 
Mr.  Lowe  bluntly  asserts.  Suppose  this  alleged  premiuni  on 
export  to  be  true,  and  to  amount^  to  sixpence  per  cwt.  :  tlic 
sugar  refiners  would  then  have  paid  to  the  customs  in  1872, 
£3,250,000,  and  would  have  received  back  on  the  total  amount 
of  sugar  exported  in  excess  of  the  amount  paid  not  £16,000, 
ahout  a  month's  interest  on  the  duty  paid. 

Mr.  Lowe  seems  to  possess  the  microscopic  eyes  desired  by 
Sam  "WcUer,  "  Compound  double  magnifycrs  of  hextra  power," 
to  discover  such  an  abstraction  from  the  revenue ;  but  he  has  used 
all  his  "  inertia"  to  leave  the  Convention  with  Fi-ance undisturbed 
though  the  same  refiners  have  shown  incontestably  the  following : 
That  the  French  duties  were  five  times  as  heavy  as  those  of 
England.  That  the  premium  on  export  is  therefore  five  times 
gi-cater  for  the  French  refiner.  That  in  1872,  89,000  tons  of 
foreign  refined  sugar  were  exported  into  England ;  of  this  the 
greater  part  was  French,  and  of  the  remainder  a  premium  on 
export  was  received  in  proportion  to  the  amount  of  duty. 

Tims  the  refiners  who  are  alleged  to  have  received  £16,000 
have  to  compete  Avith  the  French  and  otliers  who  have  received 
from  their  respective  Governments  for  sugar  exported  to  England 
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iilouc,  an  amoimt  not  less  tlian  £200,000.  But  this  is  not  all : 
tlic  premiiiiu  on  export  is  nuicli  increased  by  tlic  use  of  bgotroot 
sugar  so  abundant  in  France,  and  still  furtlier  increased  by  tbc 
art  of  sophistication  of  beet  sugars  Avliicli  enables  the  re&ier 
to  pay  too  low  a  duty  on  the  raw.  But  in  addition  to  all  this, 
the  English  refiners  arc  required  to  pay  in  advance  the  duty  to 
their  Govcmment  on  behalf  of  the  consumers,  whilst  the  French 
refiners  receive  several  months'  credit,  the  gain  to  one  French  refiner 
alone,  from  this  source,  is  more  than  three  times  that  of  the  total 
aggregate  premium  on  export  from  this  coimtrg. 

!Mr.  Lowe  seems  disposed  to  protect  trade,  but  that  is  only  the 
trade  of  the  foreign  refiners,  and  to  see  the  English  loaf  trade 
entirely  disappear.    It  is  almost  annihilated  at  the  present  time. 

Mr.  Lowe  told  the  House  of  Commons  that  upon  no  subject  were 
so  many  lies  told  as  upon  that  of  sugar.  Tliis  insinuation  against 
those  concerned  in  the  production,  refining,  and  sale  of  sugar, 
is  as  offensive  as  it  is  untrue,  but  perhaps  as  a  diplomatist,  ho  docs 
not  consider  lying  to  be  a  vice. 

Had  Jlr.  Lowe  made  this  choice  statement  at  the  commencement 
of  his  remarks  on  tliis  subject,  it  might  be  that  his  sweeping 
assertion  -would  have  been  more  open  to  dispute. 

Yours  truly, 

H. 

EMANCIPATION  OF  SLAVES  IN  PORTO  RICO. 

The  following  abstracts  of  a  letter  from  a  valucil  coiTCspondent 
in  Porto  Rico  liavc  just  been  brought  before  our  notice,  and  wc 
think  that  at  the  present  time  they  will  repay  perusal. 

"  I  chanced,"  he  wi'ites,  "  to  be  here  when  the  telegi'am  came, 
stating  that  the  Cortes  had  decided  on  the  immediate  abolition  of 
slavery  in  Porto  Rico,  with  orders  to  the  Captain-General  to  make 
it  public  immediately. 

"In  giving  you  an  account  of  what  passed,  I  merely  give  you 
n  sjniopsis  of  what  occurred  throughout  the  island,  ify  residence 
here,  acquainted  as  I  am  witli  every  port  of  it,  and  my  intimacy 
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with  all  parties,  makes  me  a  pretty  good  authority  ;  moreover,  I 
am  not  biased  by  any  party  fooling — my  proclivities  •were,  if 
anything,  rather  in  favour  of  the  Conservatives,  but,  since  the 
Liberals  have  scouted  all  wish  for  separation  from  Spain,  and  have 
shown  so  much  moderation  and  good  sense,  in  spite  of  the  exaspera- 
tion they  daily  sufFcred  from  the  Conservatives  when  their  party 
was  strongest  in  Spain,  and  since  the  outrages  committed  hero, 
most  certainly  by  the  Conservatives,  to  try  and  throw  odium  upon 
their  opponents,  whatever  little  Spanish  Conservatism  I  had  in  me, 
I  have  waslied  my  hands  of. 

"  On  Tuesday,  the  1st  April,  the  telegram  was  communicated 
to  the  various  military  commandants  or  to  the  Corregidores ;  by 
ten  o'clock  in  the  morning  every  individual,  free  or  slave,  knew  it. 

I  was  staying  with  ,  and  ho  drove  round  in  the  afternoon  to 

his  estates,  had-  all  liands  called  up,  told  them  they  were  free  to 
do  as  they  pleased,  they  gave  a  shout.  Viva  Esfiana,  Viva  la 
Reptillica,  Viva  la  Lilerta,  and  there  was  an  end  of  it,  they  all 
went  back  to  their  work. 

"  I  must  toll  you  they  had  commenced  cutting  canes  that  day 
with  the  intention  of  putting  about  at  midnight,  and  they  did  it. 
I  had  occasion  to  visit  these  estates  during  the  three  or  four-  days 
foUo-nnng,  and  everj-thing  was  going  on  as  if  nothing  had 
happened,  the  managers  assured  me  they  never  had  had  so  little 
trouble.  No  stranger  unaware  of  what  was  passing  would,  if 
passing  through  those  boiling  houses,  have  fancied  that  the  men 
lie  saw  there  working  were  in  any  other  position  that  what  they 
had  been  all  their  lives, — and  don't  for  a  moment  imagine  our 
Spanish  negro  inferior  to  his  brother  French  or  English  negro.  I 
find,  as  a  rule,  that  the  negro  in  character  assimilates  himself  very 
much  to  liis  rulers.  There  is  as  much  difference  in  the  character 
and  habits  of  tlie  negro  of  the  three  nations,  as  there  is  between 
tlio  wliites.  Our  negroes  here  are  sober,  frugal,  but  fond  of 
dancing  and  gambling,  and  of  the  three  races,  if  such  they  may  be 
called,  I  certainly  think  more  of  tlu?  Spanish  negro  than  the 
others.  As  a  boy  I  witnessed  the  freedom  of  the  English  negi-o, 
and  as  a  young  man  that  of  the  French,  and  I  shall  certainly 
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never  regret  having  remained  to  bo  an  eye  witness  of  what  has 
passed  here. 

"As  a  rule,  slaves  have  been  kindly  treated  in  Porto  Eico,  I 
do  not  deny  there  have  been  some  few  exceptions,  but  for  some 
years  past  slavery  was  considered  doomed,  none  but  a  few  of  the 
rank  Conservatives  regi'ct  it,  and  the  general  feeling  is  that  of 
relief  that  it  is  done  away  with,  for  of  course  many  have  their 
doubts  if  it  would,  or  would  not,  occasion  trouble.  But  our  slave 
population  (30,000)  was  a  mere  bagatelle  compared  to  the  whole 
amount  of  the  inhabitants  (625,000) ;  a  great  portion  of  the  sugar 
cultivation  was  always  done  by  free  people,  and  the  free  and  the 
slave  were  accustomed  to  work  side  by  side  in  the  cane-row — this 
was  never  the  case  in  the  French  or  English  islands. 

"  I  suppose  were  you  to  go  to  the  bottom  of  matters,  j-ou  would 
find  few  whites  here,  except  foreigners,  of  course  I  include  Spaniards 
from  the  Peninsula  and  their  immediate  descendants,  but  nominally 
our  white  population  musters  strong,  all  are  whites  who  are  not 
too  black  to  give  the  lie  to  it,  and  even  many  of  these  do  not  admit 
they  arc  not,  and  money  makes  the  second  generation  white. 

"The  proclamation  here  was  immediate  freedom,  the  slaves  freed 
having  to  remain  as  liired  servants  to  their  fomer  masters,  or 
choose  others ;  in  the  event  of  not  wishing  to  liiro  themselves  to 
their  former  owners  or  electing  others  with  whom  to  bind  them- 
selves for  the  three  years  Government  takes  charge  of  them. 

"  We  are  of  course  to  receive  compensation  for  them,  Spain  is 
too  liberal  a  nation  to  take  people's  property  away  without  paying 
for  it.  The  Cortes  voted  7,000,000  dels,  (about  £1,500,000,)  to 
pay  for  the  slaves  emancipated,  does  not  this  sound  wonderful, 
£1,500,000  to  be  paid  to  the  owners  of  30,000,  bondsmen  yester- 
day, freemen  to-day  ? 

"But  where  are  the  £1,500,000  to  come  from?  "We  are  to  luivc 
the  honour  of  being  allowed  to  raise  a  loan  for  this  amount,  and 
afterwards  tax  ourselves  to  pay  it ;  but  our  taxation  resembles  very 
mucli  your  income  tax,  easily  put  on  to  stave  off  a  passing  difficulty, 
but  somehow  or  other  the  difficulty  passed,  the  tax  still  remains,  it 
will  not  shake  off  "nohow,"  and  the  general  feeling  here  is,  we 
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are  better  without  tlio  compensation  and  the  tax  ;  but  of  courso 
Government  must  bo  generous,  and  there  •will  be  too  many  people 
interested  in  fingering  the  money  for  them  to  allow  us  to  presume 
to  know  what  might  be  beneficial  to  us. 

"  You  must  know  the  island  pays  its  own  expenses,  no  money 
comes  here  from  Spain,  and  somehow  or  other  there  is  something 
mystical  about  the  surplus.  We  know  such  a  thing  ought  to 
be,  we  know  it  has  existed,  we  feel  confident  the  taxes  have 
produced  in  such  a  year  so  much,  and  we  know  the  expenses  were 
but  so  much,  but  the  surplus  is  never  forthcoming,  wo  presume  of 
course  it  goes  to  Spain. 

"After  the  hurricane  and  earthquakes  of  1867,  the  Spanish 
Government,  taking  into  consideration  the  unfortunate  state  of  the 
country,  relieved  us  of  the  taxes  on  provisions  and  lumber,  a 
tax  which  produced  over  500,000  dels.,  (about  £100,000,)  of 
course  they  made  a  great  boast  of  it,  but,  as  we  pay  all  the  expenses 
of  the  Government,  from  the  Captain-General  down,  and  must  find 
wherewithal  to  do  it,  or  they  remain  unpaid — at  least  the  small 
fish  do — it  happened  twelve  months  after  the  Treasury  was 
bankrupt  and  the  poor  employees  starving.  Treasury  bills  were  sold, 
these  were  to  bo  taken  in  payment  at  the  difierent  custom  houses, 
and  were  of  course  willingly  purchased  by  capitalists,  who  passed 
them  over  to  the  merchants.  The  subsidio  was  trebled,  taxes  were 
put  on  the  exports,  and  in  two  years  the  Treasury  notes  were 
taken  up  and  there  was  a  suqilus  in  the  Treasury.  Since  then 
the  expenses  of  the  country  have  not  been  greater,  neither  have 
the  taxes  been  reduced,  but  it  is  a  mystery  where  the  balance  goes. 

"In  Ponce  things  arc  more  unsettled  than  down  the  coast,  the 
free  negroes  asking  higlier  wages  than  planters  feel  disposed  to 
give  them.  Free  labour  has  always  been  comparatively  scarce  in 
Ponce  and  the  estates  were  generally  well  supplied  with  slaves. 
Free  labour  was  worth  from  G2Jr  to  75  cents  (3s.  to  3s.  9d.  sterling) 
per  day,  and  iu  the  works  a  dollar  (4s.  2d.);  of  course,  plantera 
cannot  afford  to  pay  this  price  for  all  hands.  On  some  estates  where 
they  were  not  over  well  treated  they  liave  left  and  made  contracts 
with  other  planters." 
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Stocks  of  Sugak  in  the  Chief  Maekets  of  the  Woeld  on  thb 
End  of  Mabch,  for  Theee  Teaes,  in  thofsands  of 
ions,  to  the  neaeest  thousand. 

1873.       1872.        1871.  . 

Great  Britain   118  ....    92  . . . .  87 

France    136  ....    72  ....  118 

Holland   .57   43    17 

Germany  (ZoUveroin)    30  ... .    21  ... .  48 

Six  other  entrepdts   7....     5....  7 


Total  in  Europe   348  233  277 


Consumption  of  Sitgae  in  Europe  and  the  United  States,  fob 


Theee  Years  ending 

3  1st  May,  in 

THOUSANDS 

OF  TONS. 

1873. 

1872. 

1871. 

...  679  . 

...  731 

...  303  . 

. ..  330 

Germany  (Zollveroin) 

  257  . 

...  216  . 

...  201 

Holland  

...    13  . 

...  29 

Six  otjier  Etitrepdts  , 

...  107  . 

. . .  90 

Total  in,  Europe . 

....  1,364 

1,318 

1,381 

EsmtATED  Chop  of  Beet  Eoot  Sugae  on  the  Continent  op  Europe, 

FOR  THE  ENSUING  SeASON,  COMPARED  WITH  THAT  OF  THE  THEEE 

^EE^^ovs  Seasons. 
(From  T.ie/ii's  Monthli/  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 

Tons.           Tons.           Tons.  Tons. 

France                       395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (ZoUverein)  260,000  ..  189,000  ..  263,000  ..  217,000 

Austro-ilimgary          205,000  ..  162,000  ..  182,000  ..  151,000 

Eussia  and  Poland  ..  150,000  ..    90,000  ..  l.'!5,000  ..  133,000 

Belgium                       80,000  . .    72,000  . .    56,000  . .  44,000 

Holland  and  other 

Countries              35,000..    25,000..    17,000..  12,000 


Total  1,125,000      873,000      942,000  846,000 


To  11th  May, 


SUGAK  STATISTICS— GEEAT  BRITAIX. 
1873  AjfD  1872.    In  Thousands  op  Tons,  to  the  I^eabest  Thousand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

'o 
•r; 
rH 

Clyde. 

'IS 
. 

Total, 
1872. 

o 

o 

o 

"o 
o 
P^ 

3 
v3 

Bristol. 

Clyde. 

Total, 
1873. 

O  00 

H  •-' 

British  West  India 

14 

2 

1 

13 

29 

18 

20 

4 

3 

14 

40 

40 

24 

3 

4 

17 

48 

46 

British  East  India 

13 

3 

16 

4 

1  A 

14 

o 
0 

17 

"7 
/ 

9 

3 

1  9 

9 

5 

2 

3 

1 

10 

4 

9 

3 

10 

8 

29 

26 

8 

1 

8 

8 

25 

27 

Cuba   

2 

4 

5 

12 

6 

o 
o 

2 

9 

3 

o 

1  n  ' 

18 

Porto  Eico,  &c.  . . 

1 

6 

•  • 

7 

3 

•• 

8 

1 

10 

4 

2 

6 

1 

9 

5 

Manilla  &  Java  . . 

24 

8 

4 

37 

19 

13 

6 

5 

6 

29 

28 

10 

3 

0 

0 

32 

3 

19 

1 

4 

27 

17 

3 

28 

9 

6 

37 

2 

23 

2 

8 

35 

34 

5 

1 

3 

9 

8 

13 

8 

6 

16 

42 

52 

14 

9 

7 

25 

55 

58 

Total,  1873  . . 
Total,  1872  , . 

67 

45 

5 

30 

147 

79 

72 

63 

28 

55 

218 

209 

72 

48 

28 

75 

222 

229 

31 

23 

4 

20 

68inc 

rease 

56 

49 

29 

75 

9inc 

rease 

65 

52 

30 

83 

6de 

3rease 

to 
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The  dulncss  -w-hicli  prevailed  in  tlic  market  for  both  raw  anil 
refined  sugar  at  the  close  of  April  lias  been  gradually  replaced 
by  a  feeling  of  confidence.  As  tlie  changes  in  the  duty  proposed 
in  the  Budget  duly  passed  through  Parliament  and  came  into 
operation,  the  trade  began  rapidly  to  settle  down  to  its  new 
conditions.  The  refiners,  anxious  to  make  up  for  lost  time  and 
to  reap  the  advantage  of  supplying  the  starved  refined  market, 
resumed  work  promptly  on  the  8th,  some  of  them  working  extra 
time.  For  the  first  few  days  in  the  present  month,  and  after  the 
new  duties  had  been  passed,  there  was  a  decided  increase  in  the 
bonded  value  of  raw  sugar,  an  increase  due,  as  we  stated  last 
month,  to  the  belief  that  the  8th  would  witness  a  heavy  demand. 
But  this  upward  tendency  was  more  than  counterbalanced  by 
the  news  published  on  the  6th— that  the  Conference  on  the  Con- 
tinent had  come  to  an  end  without  any  substantial  end  being 
gained.  Tlic  efi^ect  of  this  announcement  was  depressing,  and 
when  work  was  resumed  in  the  refineries,  it  Avas  found  that  the 
price  of  raw  sugar  had  lost  all  the  dift'erencc  in  duty,  and  in  some 
cases  a  trifle  more.  This  continued  till  about  the  middle  of  the 
month,  after  which,  the  continued  active  demand  for  sugar  turned 
the  balance,  and  from  that  date  up  to  the  present  the  tendency 
of  prices  has  again  been  upward — the  bonded  value  being  now 
fully  up  to  that  quoted  a  month  ajgo. 

'No.  12  Havana  afloat  is  worth  26s.  to  26s.  6d.  per  cwt ;  fail',  to 
good  refining  Cuba  Muscovadoes  23s.  6d.  to  2-ls. ;  middling,  to 
good  brown  Bahia  19s.  to  20s. 

Looking  to  the  fact  that  the  refineries  have  been  stopped  for  a 
month,  and  that  therefore  the  countiy  must  be  short  of  sugar, 
that  the  importations  have  not  been  excessive,  and  that  the 
consumption,  which  has  never  flagged,  has  received  a  fresh  im- 
pulse by  the  late  fiscal  change,  it  is  difiicult  to  arrive  at  any  other 
conclusion  than  that  the  British  sugar  industry,  for  the  moment, 
enjoys  the  conditions  of  a  healthy  prosperity,  but  there  can  be  no 
doubt  that  the  subsidized  French  competition,  recommenced  on 
the  28th,  will  soon  modify  this  as  heretofore. 

In  refined,  the  month  closes  upon  a  stifi'  market  with  dearer 
prices.  The  demand  for  loaves,  ciystals,  and  the  finer  kinds  of 
pieces  is  keen  ;  lower  sorts  are  for  the  moment  scarce  and  command 
iair  value  upon  tliat  account.  The  price  of  common  refined  lump 
is  36s.  Cd.  to  37s.,  a  rise  of  Is.  6d.  upon  last  month's  quotation, 
allowing  for  the  dificrcncc  in  duty. 
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ON  THE  USE  OF  WET  MEGASS  AS  FUEL. 
By  Axpeed  Fbter. 

Object  op  iNauniT. — The  best  mode  of  converting  megass,  after 
IcaAang  tho  mill,  into  fuel,  is  a  problem  always  interesting  to 
planters,  and  one  that  has  not  yet  received  a  satisfactory  solution. 
Tho  following  article  is  offered  as  a  slight  contribution  to  the 
subject ;  the  present  high  price  of  coal  rendering  economy  of  fuel 
even  more  important  than  heretofore. 

Peesent  Methods. — The  modes  of  treatment  of  the  megass,  at 
present  adopted,  vai-y  in  tlieir  character.  In  many  of  tho  old 
colonies  the  crushed  cane  is  stacked  in  heaps  and  exposed  to  the 
weather,  and  the  long  stalks  of  the  megass  arc  so  disposed  as  to 
cari-y  off  a  large  portion  of  the  rain  that  may  fall  upon  tho  piles. 
The  action  of  the  sun  and  air  from  without,  and  the  fermentation 
proceeding  within  the  mass,  diy  tho  megass  sufficiently  to  permit 
its  use  as  fuel.  Whether  the  juice  bo  expressed  by  wind  or  water 
power,  or  by  means  of  a  steam-engine,  the  megass  so  prepared, 
with  perhaps  tho  occasional  addition  of  a  little  wood,  is  usually 
sufficient  to  generate  heat  for  the  evaporation  of  the  cane^ and  for 
its  clarification ;  and,  where  needful,  for  the  production  of  steam 
to  drive  the  engine,  and  in  such  cases  the  exhaust  steam  is  used 
for  heating  the  clariflers.  That  the  amount  of  fuel  is  sufficient, 
is  not  so  much  due  to  the  simplicity  of  the  process,  as  ■  to  the 
circumstance  that  the  juice  is  inadequately  expressed.  The  con- 
dition and  appearance  of  the  megass  attest  this.    Mills  yielding 
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megass  in  long  stalks  do  not,  on  the  average,  express  more  than 
55  per  cent,  of  juice,  and  many  of  them  a  still  less  proportion. 
The  mechanical  power  needed  to  effect  this  is  not  great,  but  it 
increases  enormously  when  the  limits  of  expression  by  mechanical 
force  are  approached.  A  good  mill  will  extract  70  per  cent.,  but 
will  probably  require  double  the  power  needed  to  extract  55  per 
cent.  If,  then,  the  amount  of  megass  obtained  in  the  first  case  is 
only  barely  suflcient  to  extract  and  concentrate  55  per  cent.,  it  is 
clear  that  in  the  second  case  there  will  be  no  fuel  to  concentrate 
7 1,  or  more  than  one-fifth  of  the  juice ;  no  fuel  to  clarify  the  same, 
and  none  to  generate  the  steam  required  to  produce  the  power 
to  express  the  extra  15  per  cent.,  and  the  force  exerted  to 
extract  tliis  is  assumed  to  be  not  less  than  that  required  to  express 
55  per  cent.  Thus,  it  may  be  seen  that  abundance  of  megass  for 
fuel  is  usually  suggestive  of  insufficient  expression  of  the  juice. 

In  some  countries,  especially  in  Egj-pt  and  Cuba,  the  megass  is 
spread  out  in  the  sunshine  and  air,  and  turned  over  and  treated  as 
hay.  Such  megass  makes  the  best  fuel,  but  the  costliness  of  the 
mode  of  treatment,  where  labour  is  scarce,  constitutes  an  objection 
to  the  process.  A  more  serious  objection  is  found  in  the  circum- 
stance that  the  process  of  sugar  making  becomes  practically 
dependent  upon  the  weather,  llain  stops  megass-drying,  and  wet 
fuel  stops  sugar-making.  To  add  to  the  troubles  of  the  planter 
the  juice  is  always  lighter  in  wet  weather,  so  that  at  the  veiy 
time  when  the  fuel  should  be  the  best  it  is  the  worst. 

In  order  to  avoid  the  disadvantages  attendant  on  sun-diying,  the 
practice  has  been  adopted  in  other  countries  of  storing  the  wet 
megass  in  large  sheds.  The  juice  left  in  the  fibre  is  soon  brought 
into  active  fermentation,  and  the  disengagement  of  heat  is  so 
considerable  as  to  drive  off  the  greater  part  of  tlic  moisture,  and 
thus,  without  exposure  to  sun  or  air,  and  without  any  turning  or 
other  mechanical  treatment,  the  wet  megass  becomes  good  fuel. 
Ten  or  twelve  days  are  required  to  efi'ect  this  diying,  so  that  it 
becomes  needful  to  retain  all  the  megass  that  is  made  during  that 
period,  and  as  a  large  mill  will  yield  one  hundredvrcight  each 
minute,  and  as  the  crushed  cane  is  veiy  light,  tlie  megass  shed  is 
a  very  large  and  somewhat  costly  edifice.    But  tlie  inflammable 
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chai'acter  of  the  megass  house  is  the  chief  ohjection  to  its  use. 
The  extent  of  this  may  be  measured  by  the  Fire  Insurance  ofiSces 
demanding  an  annual  premium  of  six  guineas  per  cent.  The 
destruction  of  a  megass  house,  or  loge,  not  only  endangers  the 
■works  and  the  uncut  canes,  but  also  impedes  the  removal  of  tlio 
residual  portion  of  the  crop. 

The  various  objections  to  the  megass  loge  increase  with  the 
magnitude  of  the  works,  and  have  become  so  intolerable  in  the 
large  French  Central  factories,  that  a  portion  of  the  megass  is  con- 
veyed direct  from  the  mill  to  the  large  combustion  chambers  of  the 
multitubular  boilers,  and  the  intensity  of  the  combustion  is  main- 
tained by  the  admixture  of  coal.  The  remaining  portion  of  the 
megass  is  reduced  to  ash  by  combustion  in  a  furnace,  constructed 
solely  for  this  purpose,  and  no  attempt  is  made  to  utilize  any  of 
the  heat  generated  thereby.  Po-werful  mills,  and  good  expression 
of  the  juice,  are  essential  to  the  production  of  megass  capable 
of  being  burnt  without  further  drying.  Yet  the  wasteful- 
ness of  this  method  is  so  great,  that,  notwithstanding  the 
use  of  the  triple  effect  vacuum  pans,  and  the  use  of  steam  of  high 
pressure,  in  order  to  save  fuel,  a  large  quantity  of  coal  is  used. 
The  dense  smoke  emitted  from  the  row  of  chimneys  of 
D'Arboussier,  once  seen,  will  not  be  forgotten.  The  whole  town 
is  blackened  with  the  soot,  and  the  failure  of  the  system  is  pro- 
claimed by  the  effect  of  this  imperfect  combustion. 

Peoposed  New  Methods. — The  various  difSculties  attendant 
upon  the  use  of  megass  as  fuel,  and  the  importance  of  returning  to 
the  soil  the  saline  constituents  of  the  cane,  have  led  to  the  recom- 
mendation, in  some  quarters,  of  the  return  of  the  megass  to  the 
land  as  manure,  and  the  substitution  of  coal  or  wood  for  fuel. 
Yet,  as  this  method  involves  a  large  amount  of  carting,  and  as  in 
the  tropics  there  seems,  in  most  cases,  little  need  to  return  humus 
or  carbon  to  the  soU,  this  process  is  a  wasteful  one.  The  salts 
may  be  restored  by  the  return  of  the  megass  ashes  to  the  land. 
This  method  of  solving  the  megass  problem  does  not  promise  well. 

It  has  long  been  seen  by  the  thoughtful  colonial  engineer  that 
if  the  waste  heat  that  passes  up  the  chimney  could  be  used  in 
diying  the  megass  as  it  leaves  the  mill,  without  much  complication 
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or  expensive  apparatus,  or  the  expenditure  of  much  labour,  the 
problem  would,  be  solved.  The  fuel  would  be,  as  a  certain  puffing 
advertisement  declares,  "always  good  alike."  The  process  of 
sugar  making  would  not  be  dependent  on  weather,  large  stores  of 
mcgass  would  be  no  longer  necessary,  and  the  danger  of  con- 
flagration materially  reduced.  Among  the  clever  schemes  to  dry 
the  megass — the  "  Megassicator,"  that  originated  in  Trinidad, 
must  not  be  overlooked.  One  of  these  pieces  of  apparatus  was 
taken  to  Cuba  by  Mr.  Mitchell,  a  gentleman  in  whoso  hands  it 
had  every  chance  of  a  fair  trial.  It,  however,  proved  to  bo  a 
costly  and  cumbersome  machine,  and  the  special  obstacles  which 
interfered  with  its  adoption  need  not  bo  considered  hero. 

Of  the  various  schemesfor  drying  megass  which  have  been  proposed, 
most  have  failed  from  want  of  consideration  of  the  number  of  units  of 
heat,  and  the  amount  of  time  needed  for  the  work  to  be  effected, 
and  from  forgetfulness  of  the  great  evil  arising  from  a  spoiled 
chimney  draught. 

Certain  engineers,  fully  appreciating  the  difficulties  of  drying 
the  mcgass,  have  turned  their  attention  to  its  more  effectual  com- 
baistion  in  a  wet  state.  They  have  seen  that,  if  it  bo  possible  to 
bum  megass  fresh  from  the  mill  by  means  of  speciiJ  furnaces  and 
artificial  draughts,  and  at  the  same  time  not  to  lose  materially 
cither  in  speed  of  evaporation  or  in  available  heat,  the  needful 
additions  and  alterations  would  be  gladly  made ;  but,  hitherto, 
they  have  found  that,  though  emancipated  from  one  series  of 
difficulties,  they  have  to  encounter  another  scries,  and  at  the 
present  time  there  seems  little  to  choose  between  the  two  systems  : 
the  rocks  of  Scylla  prove  as  objectionable  as  the  whirlpool  of 
Chaiybdis,  so  it  is  prudent  to  endeavour  to  avoid  both — to  partially 
dry  the  megass  before  burning,  and  to  effect  this  without  using 
the  waste  heat  from  the  chimney. 

Ha-\-ing  now  glanced  at  the  varioiis  methods  adopted  or  avoided, 
the  subject  may  be  examined  a  little  more  in  detail.  It  will  be 
proper  to  discover  the  extent  of  work  required  to  be  accomplished, 
and  then  consider  how  it  may  be  effected.  It  will  be  also  needful 
to  ascertain  the  value  of  various  kinds  of  fuel,  and  compare  them 
with  megass. 
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CoMPAEATiTE  Value  OF  Vaeiotjs  Classes  OF  'FvEL. — The  amount 
of  liciit  needful  to  raise  a  certain  •weight  of  ■water,  through  a 
certain  range  of  the  thermometric  scale,  is  tei-med  a  ' '  unit  of 
heat,"  and  the  number  of  units  of  heat  required  for  the  production 
of  certain  effects,  and  the  number  of  units  liberated  by  the  com- 
bustion of  various  qualities  of  fuel  having  been  ascertained,  it  is 
easy  to  estimate  the  comparative  value  of  such  descriptions  of  fuel, 
and  their  fitness  for  the  work  desired.  The  "  British  thermal 
unit"  is  the  amoxmt  of  heat  requii'cd  to  raise  one  pound  of  water 
from  32°  Faht.  to  33°  Faht.  The  British  thermal  unit  -will  be 
alone  used  in  this  article. 

The  value  of  various  descriptions  of  fuel  depends  directly  on  the 
number  of  units  of  heat  liberated  by  their  combustion,  and 
inversely  upon  the  ■weight  of  the  products  of  combustion  ■which, 
on  entering  the  chimney,  take  with  them  that  portion  of  the  heat, 
usually  termed  waste  heat. 

The  effective  value  of  each  combustible  is  obtained  either  by 
direct  experiment,  or  by  a  calculation  based  on  its  chemical 
constitution.  The  experiments  are  conducted  by  the  combustion 
of  the  fuel  under  ■water  in  such  manner  that  the  heat  liberated  is 
imparted  to  the  water,  and  care  is  taken  to  avoid,  or  allow  for,  loss 
arising  from  radiation  and  other  sources  of  error. 

Where  the  value  of  the  fuel  is  deduced  from  its  chemical  com- 
position, the  mode  of  computation  hero  adopted  is  as  follows : — 
Carbon  and  hydrogen,  by  their  combustion,  or  rapid  union  with 
oxygen,  are  the  main  sources  of  heat.  One  atom  of  carbon  will 
unite  with  one  atom  of  oxygen,  and  form  carbonic  oxide  (CO)  ; 
and  as  the  atomic  weights  of  these  elements  arc  respectively  C  and 
8,  they  ■will  unite  in  these  proportions  by  weight ;  and  careful 
experiment  has  shown  that  one  pound  of  carbon,  bimit  into 
carbonic  oxide,  will  raise  4,400  lbs.  of  water  1°  Faht.  in  tem- 
perature. Thus,  it  is  said,  that  the  thermal  units  of  C,  burnt 
into  CO,  are  4,400.  But  one  atom  of  carbon  will  also  unite 
with  two  atoms  of  oxygen,  or  C  lbs.  of  carbon  wUl  unite  with 
16  lbs.  of  oxygen,  and  fonn  carbonic  acid  (COj),  and  the  thermal 
tmits  of  carbon  so  biirnt  arc  14,400,  or  more  than  3}  times  as 
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many.  The  importance  of  the  perfect  combustion  of  tlic  carLou  is 
thus  apparent.  The  heat-giving  power  of  hydrogen  is  very  great : 
one  atom  of  this  gas  unites  with  one  atom  of  oxygen,  or  one  pound 
of  hydrogen  unites  with  8  lbs.  of  oxygen,  and  forms  9  lbs.  of  water, 
liberating  as  much  heat  as  would  raise  62,000  lbs.  of  water  1° 
Faht.  But  combustibles  that  contain  hydrogen  usually  contain 
oxygen  also,  and  as  the  same  quantity  of  heat  is  absorbed  in 
disengaging  these  two  gases  when  they  arc  chemically  combined, 
ns  is  given  out  by  their  chemical  union,  it  is  needful,  in  the  first 
place,  to  deduct  from  the  amount  of  hydrogen  present  in  any  com- 
bustible as  much  as  will  be  required  to  unite  with  the  oxygen 
present,  or  one-eighth  the  weight  of  the  oxygen,  and  treat  the 
remainder  only  as  a  combustible. 

Thus,  one  thousand  parts  of  air  dried  wood  yielded,  on  analysis : 

Carbon   400 

Hydrogen   48 

Oxygen   328 

Ash,  &c   24 

Hygroscopic  Water  200 


1,000 


Of  the  Hydrogen   48 

There  were  combined  with  0(328 -4- 8)  =  41 


Leaving  of  H.  available  as  fuel    7 

The  H.,  7  X  62,000  the  thermal  equivalent  of  H  =  343,000 
And  tho  Carbon  400  x  14,400   =  5,760,000 

6,194,000 

But  the  combAstion  of  48  parts  of  H  produced  of 
water    432 

And  there  was  present  in  the  wood.  Hygroscopic 
water   ,   200 

Total  Witter   632 

And  the  heat  used  in  converting  this  into 

vapour  1,100°  -f  632    =  695,200 


5,498,800 
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Thus  the  total  heat  from  the  air  dried  wood  is  6,194,000  per 
1000  parts,  or  6194  for  one  part.  If,  however,  the  vapour  of 
water  be  not  condensed  ia  the  mode  of  using  the  heat,  695  units 
must  be  deducted,  leaving  the  available  heat  5499  units. 

The  following  are  the  usually  received  thermotic  values  of 

various  combustibles : — 

SuVstanec.  British  Tliernial  tTnits. 

Carbon   14,400 

Hydi-ogen    62,032 

Marsh  Gas  CH^    25,500 

Olifiant  Gas  C3H4    21,350 

Ether    16,250 

Alcohol    12,920 

Sulphur    4,000 

Coal,  dry   14,000 

In  order  to  proceed  upon  experiments  on  which  reliance  can  be 
placed  and  that  are  consistent  among  themselves,  a  series  of  experi- 
ments have  been  specially  made  at  the  laboratory  of  Dr.  R.  Angus 
Smith,  F.R.S.,  and  with  the  following  results  : — 

Pounds  of  "Watee  heated  1°F.  by  the  combustion  of 


ONE  pound  of  dkt 

Wigan  Cannel   14,000 

Little  Hulton  Catrnel   13,900 

Lancashire  Engine  Coal,  used  by  Mr.  Thorp   . .  13,300 

Ditto         ditto    Fletcher's,  used  by  F.B.&F.  12,800 

Midland  Slack,  used  by  F.  B.  &  F   12,700 

Charcoal   12,000 

Bebbington  Coal   11,700 

HucknallCoal   11,400 

Boxwood  Charcoal   11,100 

Pitch  Tine   :   11,100 

Hard  Coke,  Manchester  Gas  Works   9,700 

Soft  Coke,  Manchester  Gas  Works    7,900 

Oak  ,   9,700 

Deal  V  ,   9,300 

Peat   5,100 

Peat   4,850 

Sugar    4,750 
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Several  experiments  were  made  witli  megass,  but  the  difflculty 
of  reducing  an  average  sample  to  a  very  fine  powder  led  to  results 
that  were  not  reliable.  An  examination  of  the  analysis  of  megass, 
and  especially  of  the  article  at  page  68,  Sugar  Cane,  Vol.  1,  and  a 
comparison  with  the  heat-giving  power  of  cellulose  and  of  various 
substances  of  a  similar  nature,  lead  to  the  conclusion  that  perfectly 
dry  fresh  megass  contain  6100  units  of  heat  available,  the  chemically 
formed  water  being  discharged  as  vapour.  The  value  of  steam 
coal  of  fair  quality,  may  be  taken  as  13,000  units,  so  that  tho 
value  of  dry  megass  as  fuel  is  47  per  cent,  of  that  of  coal. 

TnisuMOTic  Value  of  Damp  Megass. — Megass,  like  other  classes 
of  fuel,  is  never  absolutely  dry,  and  even  a  carefully  prepared  sun 
dried  sample  will  contain  9  or  10  per  cent,  of  water. 

Tho  following  table  shows  the  proportions  of  woody  fibre  and 
moisture  found  in  megass  : — 


Parta  T^y  weight  of   Per  cent. 
Quality.  Megass.  l-'itro.    Moisturo.  of  Moisture. 


1 

10    . . 

0  . 

0 

2 

10  .. 

1  . 

,  9 

3 

10  .. 

2  . 

.  17 

4 

Fresh  from  most  powerful  ^ 

10  .. 

10  . 

.  50 

mills  obtaining  73 percent.  ) 

6 

Fresh  from  good  steam  mills  ) 

10    .  . 

16  . 

.  62 

expressing  66  per  cent.  . ,  ) 

6 

Ordinary  steam  mUlsextract-  \ 

10  .. 

19  . 

.  66 

7 

Average  windmills  yielding ) 

10    . . 

23  . 

.  72 

In  the  above  table  it  is  assumed,  that  taking  the 

average  of  plant 

canes  and  ratoons,  juicy  and  dry,  the  woody  fibre  constitutes  13 
per  cent,  of  the  weight  of  the  canes. 

Let  it  be  supposed  for  the  present,  that  megass  of  each  of  the 
seven  foregoing  types  can  bo  completely  burnt.  It  is  desired  to 
ascertain  the  number  of  available  units  of  heat  from  the  combustion 
of  one  pound  of  woody  fibre,  and  also  what  is  the  maximum 
temperature  of  the  products  of  combustion.  Thus,  in  example 
No.  1,  one  pound  of  megass  alone  will  be  taken;  in  example 
No.  4,  two  pounds  will  be  taken,  wliidi  will  be  composed  of 
Olio  pound  of  filiro  and  one  pound  of  moisture. 


Table  tJiowing  the  amount  of  heat  generated  ly  one  pound  of  meffoes  fibre,  both  anhydrous  and  associated  with  varying 
proportions  of  moisture  ;  the  maximum  temperature  of  the  products  of  combustion,  and  the 
number  of  feet  of  gases  and  vapour  passing  up  the  chimney  at  600P  Faht. 


cl 


Quality  of  Mcgass. 


Anhydrous  

Good  sun  dried  

Average  diy  

From  mill  extracting  | 
73  per  cent.  ) 

,,       66  per  cent. 
62  per  cent. 

,,       55  per  cent. 

Wigan  Cannel  

Average  Steam  Coal . . 


3 

4 

5 

6 

7 

8 

9 

10 

11 

>^ 

12 

a  a  £ 

13 

o 
i-i 

m 

*o 

Heat  from  one  pound  dry 
combustible. 

Heat  from  sugar  in  associatec 
juice. 

Total  Heat. 

Loss  by  conversion  of  moistui 
into  vapour. 

Lost  in  Chimney. 

Heat  available. 

Maximum  Temperature  of 
'  products  of  combustion. 

Volume  of  Gases  and  Vapoui 
600°  in  Oiimney. 

Volume  of  Gases  and  Vapour: 
600°,  after  combustion  of  suffic: 
fuel  to  liberate  4-503  available  ui 

Ditto  ditto 
4342  available  units. 

Percnt 

Units. 

Units. 

Units. 

Units. 

Units. 

Units. 

Deg.  P. 

C.  Feet. 

C.  Feet. 

C.  Feet. 

0 

6100 

0 

6100 

0 

1597 

4503 

1910 

288 

288 

278 

9 

6100 

50 

6150 

101 

1627 

4422 

1840 

293 

298 

288 

17 

6100 

100 

6200 

202 

1656 

4342 

1786 

299 

310 

299 

50 

6100 

500 

6600 

1010 

1894 

3696 

1380 

343 

417 

403 

62 

6100 

800 

6900 

1616 

2072 

3212 

1160 

376 

528 

509 

66 

6100 

950 

7050 

1919 

2161 

2970 

1068 

393 

597 

574 

72 

6100 

1250 

7350 

2524 

2339 

2487 

910 

426 

770 

743 

14000 

14000 

3159 

10841 

2320 

655 

272 

262 

13000 

13000 

3159 

9841 

2150 

651 

298 

288 

316 
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It  is  assutncd  that  tho  products  of  combustion  enter  the  chimney 
at  a  temperature  of  COO^Faht.  Also  that  each  pound  of  diy  mcgass 
requires  in  practice  9-7  lbs.,  or  130  cubic  feet  of  air,  for  its  com- 
bustion. That  if  the  mcgass  be  burnt  directly  from  the  mill,  tho 
sugar  present  in  tlie  moisture  will  act  as  fuel ;  but  as  tlic  total 
residual  moisture  is  less  rich  in  sugar  than  is  cane  juice,  and  as 
decomposition  sets  in  from  the  veiy  moment  that  the  cell  which 
contains  the  juice  is  ruptured,  it  is  assumed  that  ten  per  cent,  of 
tho  mdisture  is  sugar  with  a  heat  equivalent  of  5000  units.  That 
the  temperature  of  the  air  and  fuel  are  80°  Faht.  That  the  specific 
heat  of  products  of  combustion  by  weight  is  -27.  That  tho 
specific  heat  of  vapour  of  water  by  weight  is  "85. 

In  the  foregoing  table  tho  loss  of  heat  caused  by  the  con- 
version into  steam  of  the  water  formed  by  the  combustion  of  the 
hydrogen  has  been  deducted,  and  column  4  gives  the  units  of  heat 
diminished  to  this  extent.  This  mode  of  computation  is  nccessaiy, 
as  the  waste  heat  is  discharged  into  the  chimney  at  a  temperature 
so  high  as  to  preclude  tho  condensation  of  any  vapour  of  water. 

Tho  maximum  temperature  given  for  the  products  of  combustion, 
of  coal  is  lower  than  that  given  in  some  treatises.  This  arises 
from  the  heat  being  diffused  not  only  among  the  air  chemically 
necessary  to  furnish  the  oxygen  from  the  complete  combustion  of 
the  megass,  but  also  tho  surplus  which  is  actually  required  in 
practice.  The  figures  hero  presented  may  be  accepted  as  nearly 
correct,  and  arc  strictly  comparable  with  those  relating  to  tho 
mcgass. 

Eftect  of  Climate  on  Combustion. — The  air  which  is  needed 
to  supply  oxygen  to  burning  fuel,  tends  at  the  same  time  to 
diminish  the  total  amount  of  heat  generated  in  proportion  to  tho 
coldness  of  the  air.  Thus  it  might  be  expected  that  the  hotter 
the  air,  or  the  hotter  the  day,  the  more  heat  would  be  given  out 
by  the  burning  fuel,  and  the  more  fiercely  the  fire  would  glow. 
If,  for  instance,  a  pound  of  dry  megass  gives  4503  units  of  avail- 
able heat,  with  the  thermometer  at  80°Faht.,  there  will  be  n  gain  of 
heat  over  the  amount  that  would  be  available  with  the  thermometer 
at  30^F.    Ten  pounds  of  air  with  a  specific  heat  of  •27'"  will  enter 
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the  furnace  at  a  lower  temperature,  ia  the  latter  instance,  than  the 
former  by  50°Faht ,  and  tliis  equals  a  loss  in  the  latter  case  of  135 
iinits.  Yet,  it  is  a  matter  of  observation,  that  furnaces  burn  better 
in  cold  weather  than  hot.  It  is  even  popularly  believed  that  sun- 
shine will  extinguish  a  parlour  fire,  and  un  unusual  brightness  of 
the  fire,  is  an  almost  certain  indication  of  frost.  The  difference  in 
the  force  of  the  draught  is  not  sufficient  to  account  for  this 
circumstance. 

The  phenomenon  has  been  attempted  to  be  explained  by  the 
hypothesis  that  warm  air  contains  much  moisture,  and  that  this 
vapour  of  water  robs  the  fire  of  much  heat.  It  may  be  well  to 
deduce  the  maximum  loss  of  heat  due  to  this  cause.  Compare  the 
combustion  of  a  pound  of  di-y  megass,  with  air  at  80°Faht.  and 
charged  with  moisture  to  within  20  per  cent,  of  saturation,  with 
another  pound  of  diy  megass  burnt  with  air  at  30°,  also  charged 
with  vapour  of  water  to  within  20  per  cent,  of  saturation ;  1 30 
feet  of  air  being  used  with  each  pound  of  megass.  A  cubic  foot  of 
saturated  air  at  80°Faht.  contains  11  grains  of  vapour,  and  nt 
30°Faht.  only  2  grains. 

In  the  130  feet  of  air  at  80°Faht.  there  arc  936  grains,  or 
•136  lb.  of  vapour  more  than  in  the  air  at  30°Faht.  The  maximum 
temperature  of  the  products  of  combustion  with  dry  air  is 


and  with  air  containing  936  grains  of  additional  vapour  it  is 


Thus  in  the  extreme  instances  given,  the  moisture  in  the  air 
would  reduce  the  maxi^jim  temperature  of  the  products  of 
combustion  by  about  Faht.  In  estimating  the  practical 
value  of  any  combustion  two  considerations  are  important, 
first,  the  total  number  of  units  of  heat  available ;  second,  the 
temperature  of  the  products  of  combustion.  It  has  been  shown 
to  what  extent  the  moisture  in  the  hot  moist  air  has  reduced  the 
temperature  of  the  products  of  combustion,  it  remains  to  be  shown 
to  what  extent  it  reduces  the  number  of  available  units  of  heati 


10-2  X  -27  +  -5  X  -85=  3-19 


6100 


-To-.  =  1845°. 


3-19  +  -136  X  -85 
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■When  the  air  is  hot  it  is  supplied  to  the  furnace  at  80°,  and  is 
discharged  into  the  chimney  at  600°.  The  vapour  is  of  course 
admitted  and  discharged  at  like  temperatures.  Tlic  loss  in  avail- 
able heat  due  to  the  moisture  at  80°  is 

11  X  -8  X  -85  X  130  X  (600  —  80  =  520)_  . 
 ^  7i  units. 

And  the  loss,  due  to  the  moisture  alone,  at  30°  is 

2  X  -8  X  -85  X  130  x  (600  —  30  =  570) 

■  ^  ^  =  14  units. 

Thus  the  loss  of  available  heat  from  the  presence  of  vapour  is 
greater  at  the  higher  temperature  than  at  the  lower,  by  58  units. 

But  there  is  an  advantage  arising  from  the  use  of  air  at  80°, 
in  consequence  of  its  entering  the  furnace  at  a  higher  tempera- 
ture.   To  supply  the  furnace  9-7  lbs.  of  air  arc  furnished  to  con- 
sume each  pound  of  megass.    The  specific  heat  of  air  is  '27. 
9-7  X  -27  X  50  =  131  units. 

Units. 

Thus  at  80°  there  is  as  compared  with  30°  a  gain, 

duo  to  temperature,  of   131 

And  a  loss,  due  to  vapour,  of   58 

Leaving  a  clear  balance  in  favour  of  80°  of, .  73 


It  would  thus  appear  that  the  effect  of  warm  moist  air  is  to 
diminish  the  intensity  of  a  fire — but  to  increase  the  quantity  of 
it.  As  the  intensity  of  the  fire  affects  the  speed  of  combustion, 
the  general  results  would  bo  expressed  thus:  Hot  warm  air 
diminishes  the  speed  of  work,  but  increases  the  amount  of  work 
obtained  from  the  combustion  of  a  given  quantity  of  fuel.  Still 
it  must  not  be  overlooked  that  the  effects  hero  given  are  but  small 
in  amount.  In  the  extreme  instances  selected,  the  intensity 
of  the  fire  would  only  be  augmented  by  three  per  cent.,  and  the 
economy  of  fuel  would  not  amount  to  two  per  cent. 

It  may  be  well  to  endeavour  to  attack  the  problem  from  some 
other  side  as  the  figures  arrived  at  do  not  appear  sufficient  to 
account  for  the  marked  loss  of  intensity  in  fires  supplied  with 
warm  moist  air. 
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Dr.  R.  Angus  Smith  has  pointed  out  that  when  a  current  of  air 
mingled  with  steam  is  impelled  into  a  furnace  which  emits  dense 
smoke,  that  the  smoke  at  once  disappears.  He  suggests  the 
following  as  an  explanation.  The  vapour  mingled  with  the  air 
is  decomposed  into  its  constituents  by  contact  with  the  heated 
carbon ;  the  oxygen  of  the  water  unites  with  the  carbon,  forming 
carbonic  oxide  or  carbonic  acid,  and  the  hydrogen  passes  off  to 
be  burnt  a  little  further  away  from  the  fuel  by  uniting  with  a 
sufficient  supply  of  oxygen  for  the  i)urpose.    Dr.  Smith  writes  : — 

"  It  may  be  asked  why  the  vapour  of  water  does  not  decompose 
in  the  presence  of  carbon,  red  hot  as  the  carbon  is,  we  suppose, 
before  it  issues  in  a  black  condition.  There  is  a  mode  of  consuming 
smoke  which  consists  in  simply  blowing  into  the  furnace  a  jet  of 
steam.  The  effect  is  instantaneous  and  remarkable.  A  clear 
flame  is  produced  in  a  few  seconds.  This  circumstance  has  prob- 
ably induced  many  persons  to  attempt  to  burn  steam  ;  it  certainly 
has  the  appearance  of  burning,  but  these  people  do  not  consider 
that  water  is  already  burnt ;  it  is  a  product  of  combustion,  chemi- 
cally speaking  it  is  an  oxide,  and  can  bum  as  little  as  ashes  can 
bum.  The  cause  of  the  appearance  is  easily  imagined.  The  water 
is  decomposed  by  the  heated  carbon,  whilst  hydrogen  and  carbonic 
oxide,  both  combustible  gases,  are  formed.  These  again  come  in 
contact  with  air,  and  then  bum  readily  and  clearly.  The  conse- 
quence is  that  no  carbon  appears  in  the  smoke ;  it  is  burnt  by 
halves,  by  two  processes  instead  of  one ;  and  the  flame  extends 
itself  forward,  as  a  little  time  is  required  for  these  operations." — 
Government' Inspector^ s  Fifth  Alkali  Works'  Report. 

"Will  it  be  possible  to  extract  from  this  theory,  a  reason  for  the 
fire  being  less  bright  when  supplied  by  moist  air  ?  The  mode  in 
which  wat(^r  is  introduced  into  a  furnace  is  all  important  in  con- 
sidering this  part  of  the  subject.  If  wet  fuel  be  placed  upon  the 
fire,  the  radiated  heat  and  the  heated  gases  passing  upwards  from 
the  burning  mass  into  the  wet  fuel  raise  its  temperature  and  drive 
ofl'  tlic  water  iu  the  form  of  vapour.  When  the  heat  is  sufficient 
to  raise  the  temperature  of  the  fuel  to  212°,  steam  is  freely  given 
off  and  so  continues  until  the  lowest  layer  of  fresh  fuel  has  parted 
with  its  water,  when  its  temperattw  rises  and  its  condition  is 
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clianged,  and  it  no  longer  absorbs  heat,  but  produces  it  as  it  burns 
away.  The  water  in  the  fuel  docs  not  roach  the  fire  at  all.  Not 
so  the  vapour  in  the  air.  No  oxygen  can  come  in  contact  with 
the  heated  carbon  without  bringing  its  share  of  vapour  along 
with  it,  and  whilst  a  portion  of  the  heated  carbon  seizes  on  the 
oxygon  of  the  air  another  portion  is  employed  in  taking  oxygen 
from  the  ■\  apour  and  thus  leaving  the  hydrogen  free.  In  fact  the 
burning  carbon  would  supply  itself  entirely  with  oxygen  from 
water  vapom-  but  for  the  circumstance  that  the  same  amount 
of  heat  would  be  absorbed  by  separating  water  into  its  elements 
that  is  given  out  by  their  union,  and  heat  would  thus  cease  to  be 
evolved. 

"Water  is  composed  of  one-ninth  part  by  weight  of  hydrogen, 

and  as  the  thermotio  value  of  this  gas  is  62,000  units  it  follows 

that  the  heat  evolved  by  the  union  of  sulflcient  oxygen  and 

hydrogen  to  produce  a  pound  of  water  is  62,000     9  =  6888  units; 

and  the  amount  of  heat  lost  in  the  decomposition  of  a  pound  of 

water  is  also  6888  units.     Now  consider  what  will  happen 

when  a  pound  of  dry  megass  is  burnt  with  130  feet  of  moist 

air  at  80°  as  before ;  or  rather  contrast  this  combustion  with 

that  of  another  pound  furnished  with  air  at  30°.    In  the  former 

case  the  air  contains  more  moisture  than  in  the  latter  by 

130  X  11  X  -8  —  (130  X  2  X  -8)  =  936  grains  of  vapour, 

which  being  resolved  into  its  constituent  gases,  absorb — 

936      9  X  62,000 

 7,000  =  umts. 

But  in  this  separation,  eight-ninths  of  the  936  grains  are  oxygen. 
This  oxygen  during  combustion  unites  with  the  carbon,  either  in 
the  proportion  of  8  to  6,  forming  carbonic  oxide,  and  yielding  of 
heat — 

936  x-|-x|-X  4,400 

 TWO   = 

or  in  the  proportion  of  8  to  12,  forming  carbonic  acid,  and  yielding 

of  heat — 

936  XyX  ^4,400 

 =  256  units. 

7,000 
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Thus  tlio  ofToot  of  tho  vapour  brought  into  contact  with  the 
burning  fuel,  is  to  remove  not  fewer  than  921  units  of  heat,  and 
to  restore  at  the  same  time  either  392  units  or  250  units,  dependent 
upon  whether  earbonic  oxide  or  carbonic  acid  be  formed.  It  would 
seem  that  a  cause  has  now  been  found  for  an  abstraction  of  heat 
in  the  centre  of  the  fire,  of  529  or  6C5  units.  But  it  must  not  be 
forgotten  that  the  carbon  would  have  been  perfectly  consumed  if 
the  water  vapour  had  been  absent,  and  the  oxygen  arising  from 
the  decomposition  of  the  vapour  only  replaces  oxygen  from  tho  air, 
and  thus  it  appears  that  the  real  abstraction  of  heat  is  not  less  than 
92 1  units.  With  the  transference  of  such  a  quantity  of  heat  from 
tho  heart  of  the  fire  by  the  moisture  in  the  air,  a  reason  is  dis- 
covered for  sluggish  fires  in  hot  weather,  and  for  brilliant  fires 
when  supplied  with  cold  and  consequently  dry  air. 

It  must  not  be  overlooked  that  this  is  only  a  cliange  of  the 
production  of  heat  from  one  part  of  the  fire  to  another,  for  tho 
hydrogen  eventually  takes  fire  and  yields  up  its  921  units  of  heat, 
after  having  allied  itself  with  that  very  oxygen  which  was  pre- 
vented from  uniting  with  the  carbon  by  being  supplanted  by 
the  oxygen  derived  from  the  water. 

If  the  theory  of  Dr.  11.  Angus  Smith  be  correct  and  the 
application  of  it  here  made  be  sound,  it  may  be  well  to  note  tho 
extent  of  the  reduction  of  heat  in  the  centre  of  the  fire  due  to 
each  grain  of  vapour.  The  rule  is  an  easy  one  to  remember. 
Hwh  grain  of  vapour  decomposed  hy  the  lurning  fuel,  reduces  the 
heat  liberated  at  th«  centre  of  the  fire  hy  one  unit, 
{To  be  continued.) 


In  the  Geirman  Chemical  Society,  held  at  Berlin,  ilay  12th, 
C.  Schoibler  referred  to  a  gum  C„irs.O„  (isomeric  with  arabine), 
which  he  found  in  beetroot,  and  which  is  identical  with  metapcctic 
acid.  It  occurs  in  tAvo  modifications,  turning  the  plane  of  polari- 
zation to  the  right  or  to  the  left.  The  latter  is  transfonned  by 
Sulphuric  Acid  into  "arabiue  sugar,"  identical  with  the  sugar  ho 
obtained  by  the  same  process  from  arabine.  Both  ciystallizc  in 
identical  rhombic  prisms,  turn  the  plane  of  polarization  to  the 
right  (rt  =  +  116),  reduce  solutions  of  copper,  and  do  not  feiment. 
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ON  IRRIGATION. 
{Continued  from  page  294.) 


Before  proceeding  to  the  consideration  of  the  araoaint  of  water 
necessary  for  proper  irrigation,  it  will  ho  useful  to  pass  in  review 
the  chief  offices  fulfilled  hy  the  water  which  the  soil  receives,  and 
to  examine  into  the  extent  of  the  already  existing  supply.  We 
shall  perhaps  come  nearest  to  our  purpose  hy  endeavouring  to 
accoimt  for  the  disposal  of  the  rainfall.  In  the  first  place,  a  large 
portion  of  the  rain  passes  off  the  land  as  rivers.  It  has  been 
estimated  that  the  Rhine  hears  away  as  much  as  four-fifths  of  the 
rain  falling  on  its  watershed,  and  the  river  Thames  about  one- 
third.  According  to  Dalton's  experiments,  25  per  cent,  of  the 
rain  passes  through  the  soil  as  drainage.  The  latest  and  most 
careful  experiments  however  arc  those  of  Messrs.  Lawes  and 
Gilbert,  who  found  that  during  the  last  four  months  of  1870,  with 
a  rainfall  of  lOJ  inches,  as  much  as  50  percent,  passed  through 
20  inches  of  the  soil,  40  per  cent,  passed  40  inches,  whilst  about 
20  per  cent,  reached  as  far  as  60  inches  from  the  surface.  The 
question  now  suggests  itself — How  much  of  this  is  available  for 
the  plant  ?  To  form  some  idea  of  this,  wo  must  again  have 
recourse  to  Messrs.  Lawes  and  Gilbert's  experiments.  They  find 
that  the  soil,  so  long  as  it  is  unmanured,  is  altered  by  the  crops  to 
a  depth  of  only  18  inches,  hut  when  manured  with  ammonia 
compounds,  to  twice  that  depth,  or  30  inches ;  whilst,  when  nitrate 
of  soda  is  applied,  the  soil  is  influenced  through  54  inches,  or  4J 
feet  deep.  The  cause  of  the  remarkable  cff'cct  of  the  use  of 
nitrates  is  apparently  due  to  their  superior  power  of  diffusion  ;  the 
roots  of  plants  following  their  food  and  thus  attaining  three  times 
the  depth  they  would  have  reached  in  unmanured  soil.  In  the 
case  of  two  manured  plots,  examined  by  the  same  experimenters 
and  compared  with  unmanured  plots,  it  was  found  that  for  the 
first  9  inches  in  depth  the  former  contained  the  most  moisttire, 
whilst  for  distances  below  that  the  latter  had  the  advantage. 
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Their  experiments,  extending  over  a  long  period,  justify  them  in 
coming  to  this  most  interesting  and  important  conclusion,  that 
continued  manuring  increases  the  power  of  the  soil  to  retain 
moisture.  During  the  drought  of  1870  it  was  found  that  grass 
suffered  most,  barley  considerably,  and  wheat  least,  to  which 
however  grass  manured  with  nitrate  of  soda,  and  barley  with 
farmyard  manure  were  notable  exceptions. 

From  these  facts  then,  it  appears  that  unmanured  soil  would 
have  50  per  cent,  of  the  rainfall  drained  away,  whilst  soil 
manured  with  nitrates  might  have  only  20  per  cent,  drained  out 
of  reach  of  the  roots,  which  are  the  chief  water  absorbents. 

Again,  plants  exhale  moisture  from  their  leaves  and  other  green 
parts,  the  amount  exhaled  increasing  with  the  activity  of  growth. 
Messrs.  Lawcs  and  Gilbert  have  found  by  experiment  that,  during 
the  growth  and  ripening  of  graminaceous  and  leguminous  crops, 
for  every  pound  of  diy  substance  produced,  from  250  to  300  lbs. 
of  water  liave  been  exhaled ;  therefore  a  crop  of  wheat  or  grass 
which  yields  say  2J  tons  of  dry  matter  per  acre  will,  by  the  end  of 
July  in  the  first  case,  and  by  the  end  of  June  in  the  second, 
have  evaporated  750  tons  of  water  per  acre,  which  is  equivalent 
to  about  7J  inches  of  rain  over  that  space. 

A  large  portion  of  the  rainfall  then  is  exhaled  through  the  plant 
into  the  air,  another  larger  portion  passes  through  the  soil  and  is 
carried  off  in  the  rivers,  whilst  the  remainder  remains  in  the  soil 
or  is  decomposed  and  made  into  plant  substance,  or  enters  the 
plant  as  water,  or  finally,  evaporates  into  the  air  from  the  surface 
of  the  soil. 

It  is  most  probable  that  part  of  the  water  exhaled  or  evaporated 
is  received  again  as  dew  or  condensed  on  the  soil.  There  is  little 
doubt  too  that  a  considerable  quantity  is  often  absorbed  from  the 
atmosphere,  which  always  contains  moisture  even  when  there  are 
no  signs  of  rain. 

The  chief  benefits  of  irrigation  may  result  from  the  employment 
of  pure  water,  independently  of  the  salts  and  other  matters  it  may 
hold  in  solution  or  suspension.    "When  the  soil  is  kept  sufficiently 

2  B 


354 


THE  STJGAE  CANE.  July  1,  1873. 


moist,  the  water  dissolves  and  brings  much  of  the  plant  food  already 
in  the  soil  within  reach  of  the  roots,  and  the  changes  of  temper- 
ature to  which  the  soil  is  ever  exposed  helps  to  keep  this  water 
in  constant  motion,  and  to  distribute  more  completely  the  manure 
as  food.  It  also  protects  against  the  extremes  of  heat  and  cold : 
here  as  elsewhere  water  approximates  the  extremes  of  temperature. 
Besides  taking  longer  to  heat  up  than  the  earth,  by  evaporation  it 
converts  heat  into  cold  and  thus  keeps  the  soil  cool  and  refreshed 
in  hot  weather.  In  cold  weather,  on  the  other  hand,  the  water 
by  taking  longer  to  cool  preserves  a  temperature  above  the  dry 
soil,  and  when  the  temperature  gets  so  low  as  freezing  the  ice 
formed  keeps  the  under-soU  warm.  Hence  the  value  of  irrigating 
in  winter  as  a  means  of  keeping  the  soil  above  freezing.  If  water 
be  run  over  a  field  of  grass  on  the  morning  after  a  white  frost  all 
injurious  effects  will  be  prevented. 

Again,  it  is  natural  to  suppose  that  plants  as  well  as  animals 
should  require  the  removal  of  their  effete  matter  for  life  at  all, 
much  more  for  healthy  life.  This  is  effected  by  water  drainage, 
and  is  probably  one  of  the  great  values  of  a  plentiful  supply  of 
good  water,  for  if  the  effete  matter  is  allowed  to  remain  about  the 
plants  disease  is  the  natural  result.  The  water  freely  applied 
washes  the  leaves  and  stems,  but  more  particularly  the  roots,  from 
which  the  impure  matter  is  chiefly  discharged,  and  carries  it  away 
in  the  drainage.  In  addition  to  that,  the  water  washes  out  the 
spent  air  and  gases  lodging  iu  the  soil,  causing  them  to  be  replaced 
by  fresh  air.  By  dividing  the  soil  and  making  it  more  porous,  the 
water  enables  it  to  be  more  thoroughly  aerated,  besides  itself 
carrying  air  with  it  in  solution.  Another  important  office  per- 
formed by  a  good  supply  of  moisture  in  the  soil  is  the  assistance  it 
gives  the  air  in  its  chemical  action,  by  which  the  soil  is  disinteg- 
rated and  the  mineral  and  organic  constituents  decomposed  and 
prepared  for  the  use  of  the  plant. 

The  same  water  should  not  be  allowed  to  do  too  much  work — to 
pass  over  too  great  an  extent  of  land — for  after  flowing  over  a 
certain  surface  it  appears  to  deteriorate,  not  from  a  loss  in  fertiliz- 
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ing  properties,  but  probably  from  having  absorbed  as  much  effete 
matter  from  the  vegetation  as  it  is-  adapted  to  bear  away  safely ;  it 
has,  indeed,  performed  its  work  as  a  purifier. 

In  irrigating  then,  it  is  not  sufficient  to  supply  just  enough 
•water  to  keep  the  soil  moist,  but  it  must  be  made  to  wash  the  soil, 
and  the  wash  water  carried  away  in  the  surplus.  The  question 
now  arises,  How  much  water  is  sufficient  for  this  purpose  ?  "We 
must  look  for  an  answer  to  this  question  not  so  much  as  yet  to 
theoretical  considerations,  as  to  the  amount  found  to  answer 
practically  in  successful  irrigation. 

In  former  times,  and  even  in  many  places  at  the  present  day, 
the  water  appears  to  have  been  run  on  to  the  land  without  any 
special  regard  to  quantity,  and  we  find  no  more  definite  instruc- 
tions given  than  such  as  Pliny  gives  when  he  writes,  "  meadows 
ought  to  be  watered  immediately  after  the  equinox,  and  the  water 
restrained  whenever  the  grass  shoots  up  into  the  stalk."  But 
where  water  is  scarce  and  has  to  be  conveyed  from  distances  at 
great  expense,  it  is  of  importance  that  the  minimum  amount 
requisite  for  effectual  inigation  bo  determined  as  accurately  as 
possible.  This  may  be  done,  and  indeed  has  been  estimated, 
subject  of  course  to  modification  according  to  the  rainfall,  climate, 
character  of  the  ground  and  the  produce. 

It  will  be  of  interest  to  examine  into  the  amount  judged  to  be 
necessary  by  the  directors  of  the  latest  Italian  scheme,  that  of 
Lake  Maggiore,  to  which  we  have  already  referred,  and  then  to 
compare  the  allowance  hero  given  with  that  supplied  to  irrigated 
tracts  in  other  countries. 

From  Table  I.,  it  will  be  seen  that  the  mean  of  the  supplies 
allowed  by  tlie  throe  authorities  given  is  15,000  cubic  feet  per  acre 
for  meadow,  and  18,000  cubic  feet  per  acre  for  arable  land,  at 
each  irrigation,  or,  given  as  continuous  water  the  amount  allowed  is 

■01346  cubic  feet  per  second  per  acre  for  sandy  soil, 
and  -00924       „  ,,  „  clayey  soil, 

otherwise — 1  cubic  foot  per  second  is  made  to  irrigate  120  acres,  the 
waterings  being  applied  monthly. 
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Table  I.* 


Volume  of  Water  in  cubic  feet  necessary  per  acre  for  Irrigation. 


Absobbed. 

Utilized. 

EXPENDBD. 

Meadow 

Arable. 

Meadow 

Arable. 

Meadow 

Arable. 

Committee  of 
Engineers. . .  ( 

5,885 
5,886 
5,885 

8,476 
8,476 
8,476 

8,665 
8,411 
10,404 

9,323 
8,454 
11,314 

14,550 
14,296 
16,288 

17,799 
16,930 
19,790 

Totals  

27,480 

29,091 

45,134 

54,519 

5,885 

8,476 

9,160 

9,697 

15,045 

18,173 

Table  II.* 

Area  in  acres  that  can  be  Irrigated  by  one  cubic  foot  per  second. 


Meadow  Land. 

Abable  Land. 

Sandy. 

.  Clayey. 

Sandy. 

Clayey. 

Watered 

Watered 

Watered 

Watered 

onco  in  7 

onco  in  10 

once  in  14 

onco  in  20 

days. 

days. 

days. 

days. 

41-46 

59-22 

67-78 

96-83 

42-19 

60-28 

71-26 

101-80 

Committee  of  Engineers 

37-07 

52-91 

60-95 

98-86 

Total  

120-72 

172-41 

199-99 

297-49 

40-23 

57-47 

66-66 

99-16 

To  compare  this  -with  other  fields  of  irrigation,  it  will  bo 
sufficient  to  consider  the  following,  for  ■which  the  water  duty  of 
one  cubic  foot  is  given. 


•  Engineering,  vol.  xx.  p.  71. 
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A  cubic  foot  of  water  per  second  is  made  to  irrigate : — 

In  Northern  India  ,    . ,  250  acres. 

■Western  Jumna  Canal  (1863)   280  ,, 

Eastern  „         (1864)   220  „ 

Ganges  Canal  (1864)    140  „ 

Granada — Spain   244 

Gandia — a  typical  ancient  Spanish  canal . .  88 
Piedmont  and  Lombardy — 

Former  ■works,  from    60  „ 

to    110  „ 

The  latest  scheme   120 


Irrigation  has  existed  in  Italy  since  the  most  remote  antiquity, 
and  even  the  present  system  dates  from  the  last  half  of  the  14th 
century.  It  is  the  most  notable  feature,  indeed,  of  the  agriculture 
of  Lombardy  and  Piedmont,  and  so  laboriously  have  they  applied 
themselves  to  the  cultivation  of  the  ground,  that  it  is  calculated 
only  one-fifth  of  their  land  is  sterile.  Although  the  Italians  arc 
■worthy  of  all  praise  in  showing  such  an  example  of  intelligent 
industry,  and  their  system  deser^ving  of  attention,  stiU,  ho-wever 
■well  ordered  it  may  be,  their  irrigation  is  not  carried  on  so 
economically  as  it  might  be.  They  have  had  too  much  ■water  at 
their  disposal,  and  have  been  ever  too  lavish  of  it.  A  glance  at 
the  figures  above  will  sho^w  that  both  in  Spain  and  in  India,  ■where 
the  climate  is  very  much  ■warmer  and  the  rainfall  very  much  less, 
the  same  amount  of  ■water  is  made  to  do  twice  the  ■work.  Not 
only  is  too  much  ■water  run  on  at  each  ■watering,  but  the  ■waterings 
arc  too  frequent,  ranging  from  once  a  ■week  for  sandy  meadow 
land,  to  once  in  three  weeks  for  clayey  arable  soil. 

(To  he  eontinutd.) 


The  following  short  note  may  be  of  interest  to  our  readers  :— 
Burton  in  his  "Highlands  of  the  Brazil,"  speaks  of  a  Mutamba, 
or  Motamba  tree  ^  Guaxuma  ulmifoliaj  which  bears  an  emollient 
gelatino-saccharine  fi'uit,  and  whose  gum  refines  sugar. 
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SOME  RESEAllCHES  OIN'  ANIMAL  CHARCOAL  IN  ITS 
RELATION  TO  SUGAR  REFINING.* 
Bt  Jas.  T.  Akmsikoxo. 

The  iliftereut  mctliods  for  carbonizing  cliarcoal  liave  been  so 
often  and  -well  dealt  with  of  late,  tbat  it  woxild  be  presumptive  on 
our  part  to  try  and  repeat  the  process  again  in  its  fulness,  suffice 
it  to  say,  the  l)ones,  after  being  calcined,  are  cruslied  to  coarse 
powder  between  iron  rollers,  to  sizes  the  rctincr  may  order,  sonic 
preferiing  finer  charcoal  than  others.  The  (]^uality  of  the  charcoal 
thus  obtained  depends  upon  the  skill  employed  in  its  manufacture 
and  the  care  shown  in  selecting  the  bones. 

The  following  is  a  selection  from  some  samples  of  new  charcoal 
French,  English,  and  French  and  English  mixed  that  wo  have 
analyzed.    The  samples  are  those  of  commerce. 


New  Chajico-u.. 

8-40 

815 

10^40 

9-20 

7^99 

Phosphates  of  Lime  ] 
and  Magnesia  . .  ) 

81-44 

81-67 

79-05 

78-40 

8r21 

Carbonate  of  Lime   . . 

8-99 

9-13 

8-85 

10-32 

9^67 

Sulphate  of  Lime  .... 

•43 

-23 

-32 

•59 

•80 

•11 

-14 

•28 

•34 

•12 

Silicic  Acid  and  Sand.. 

•30 

•35 

-70 

•85 

•35 

Chloride  of  Sodium  . . 

•34 

•33 

-40 

•30 

•36 

100-00 

100^00 

100-00 

10000 

100  00 

The  water  in  new  charcoal  of  commerce  varies  from  6  to  15  per 
cent.  The  absorbent  power  we  have  found  from  59  to  92^6 ;  and 
the  quantity  occupied  by  a  cubic  foot  of  unshaken  charcoal  is 


*  The  Biibstantc  o£  a  paper  read  before  the  Chemists'  Association,  Koyal 
Institution,  Liverpool. 
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from  46  to  49  lbs.,  whilst  that  of  shaken  charcoal  is  from  49  to 
62  lbs.  "W"e  see  from  this  that  it  therefore  requires  some 
experience  before  those  samples  wliich  are  the  best  for  the 
sugar  refiner's  use  can  be  satisfactorily  told. 

New  charcoal  always  contains  more  or  less  chloride  of  sodium, 
ammonia,  and  sulphide  of  calcium,  and  if  these  substances  are  not 
got  rid  of  to  a  great  extent,  the  results  obtained  by  passing  sugar 
over  charcoal  containing  them,  are  not  so  good  as  they  might  be, 
in  fact,  in  many  cases  the  refiner  will  be  greatly  the  loser. 

The  chloride  of  sodium  may  be  got  rid  of  by  washing  the 
charcoal  thoroughly  in  boiling  water,  by  which  process  some  of 
the  ammonia  and  sulphide  of  calcium  arc  removed,  but  more 
than  this  is  necessary,  the  charcoal  must  bo  burned 
before  being  used  for  decolorizing  sugar  liquor,  so  as  to  make 
its  results  as  perfect  as  jiossible,  washing  and  bumiug  it  once  is 
not  sufBcicnt,  but  the  refiner  will  find  that  by  repeating  this 
burning  and  washing  throe  times  at  least,  the  results  obtained 
will  be  greatly  in  his  favour.  The  charcoal  should  not  be  burned 
as  charcoal  in  use  would  be,  but  only  partially,  and  in  doing  this 
great  care  should  bo  employed. 

The  chai-coal  having  being  thoroughly  washed  and  burned,  we 
come  to  a  question  upon  which  there  has  been  much  controversy, 
viz. : — At  what  heat  should  the  charcoal  bo  put  into  the  char 
cisterns?  AVe  have  given  this  subject  considerable  attention.  Some 
say  the  temperature  is  of  small  importance,  others  that  it  should 
be  quite  cold,  whilst  some  affirm  that  no  harm  will  be  done  if  the 
charcoal  is  not  hotter  than  the  sugar  liquor  run  upon  it.  We  have 
seen  sugar  liquor  quite  discolored  by  the  heat  of  the  charcoal. 
My  own  opinion  on  this  difficult  question  is,  whatever  may  be 
done  afterwards,  cool  the  charcoal  as  much  as  possible  after  it 
has  passed  through  the  kilns  or  retorts.  Careful  observation  will 
soon  show  which  of  the  three  methods  is  the  most  satisfactoiy. 

It  is  an  almost  universally  recognized  fact,  that  the  decolorizing 
power  of  charcoal  is  improved  by  being  allowed  to  cool  thoroughly 
previous  to  use.  Many  reasons  have  been  assigned  for  this,  but  the 
following  is  new,  and,  although  at  present  wc  are  not  in  a  position 


360 


THE  SUGAR  CANE.  July  1,  1873. 


to  prove  this,  yet,  from  experiments  now  making  on  the  subject,  it 
seems  to  be  a  very  likely  one,  viz : — that  the  charcoal  in  the 
process  of  cooling  absorbs  nitrogen  from  the  atmosphere.  Charcoal 
becomes  useless  in  proportion  as  it  loses  its  nitrogen.  We  find 
that  new  charcoal  on  an  average  contains  about  1^  per  cent,  of 
nitrogen,  whilst  in  old  charcoal  this  amount  is  reduced  to  J  per 
cent.  "Wo  are  only  sorry  that  from  deficiency  of  facts  we  are 
prevented  from  saying  more  on  this  important  subject. 

In  examining  the  sweet  washings  from  new  charcoal,  these 
have  been  invariably  found  to  contain  much  sulphide  of  calcium 
and  hydric  sulphide,  and  when  these  results  were  compared  with 
others  obtained  from  the  washings  from  old  chai'coal,  it  was  found 
that  a  strong  action  must  have  taken  place  between  the  carbon  of 
the  charcoal  and  the  sulphide  of  calcium  present  in  the  sugar 
solution.  The  damage,  if  any,  which  was  done  to  the  charcoal  by 
this  cause,  and  it  is  probable  that  there  was  a  slight  amount, 
would  be  greatly  counteracted  by  being  thoroughly  washed  and 
burned.  This  damage  would  increase  in  proportion  to  the  quantity 
of  lime  used  in  the  sugar  solution  or  naturally  present  therein. 

The  chief  impurities  absorbed  by  the  charcoal  would  be  caramel, 
sulphate  of  lime,  oxide  of  iron,  silica,  salts  and  limes  of  various 
sorts,  &c. 

There  arc  so  many  fonns  of  kilns  and  retorts  for  rcbm-niug 
charcoal,  that  to  treat  of  their  individual  advantages  and  dis- 
advantages would  occupy  too  much  of  the  space  of  this 
magazine.  The  chief  objection  to  kilns  is,  that  the  gases  contained 
in  the  wet  charcoal,  and  which  are  veiy  injurious  to  it,  are  not 
allowed  free  escape.  The  charcoal  should  be  partially  diied  before 
being  put  into  the  pipes,  this  is  to  a  gi'cat  extent  veiy  seldom 
attended  to,  as  most  charcoal  is  put  into  the  kilns  containing  at 
the  least  24  per  cent,  of  water.  To  pack  the  chai'coal  away  in 
this  manner,  with  no  free  outlet  for  the  vapour  and  volatile  gases 
driven  ofif  by  the  heat,  must  seem  to  most  very  erroneous.  There 
arc  many  disadvantages  connected  with  the  iisc  of  retorts, 
such  as  the  larger  portions  of  charcoal  being  over  burnt  on  the 
outside  only,  as  on  breaking  the  particles  the  inside  has  been 
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found  quite  perfect.  Another  objection  is  the  groat  difSculty  of 
getting  the  mass  of  charcoal  burnt  equally,  this  poiat  admits  of 
little  doubt,  as  experiments  have  been  made  for  the  pui'pose  of 
testing  this,  the  samples  of  charcoal  under  examination  having 
been  sifted  through  different  mesh  sieves,  and  analyzed  separately, 
the  results  obtained  showing  that  the  larger  portions  of 
chai'coal  are  burnt  less  equally  than  the  smaller  portions.  Samples 
of  biu'nt  charcoal,  however,  have  been  examined  which  give 
very  excellent  results,  but  a  well  constructed  kiln  has  always 
been  found  far  preferable. 

The  following  will  give  a  very  good  idea  of  the  manner  • 
in  which  the  pores  of  charcoal  used  in  a  refinery  become 
smaller,  and  therefore  unable  to  perform  the  necessary  work 
so  well  as  those  in  new  charcoal,  or  charcoal  which  has 
only  been  a  short  time  in  use.  The  absorbent  power  of  a 
sample  of  new  charcoal  before  use  in  a  sugar  refinery  was 
found  to  be  88-6  per  cent.,  and  the  same  charcoal  as  it  at 
present  stands  (although  not  very  old)  is  53'3  per  cent.,  showing 
that  its  pores  are  now  filled  up  with  foreign  matter.  It  will 
therefore  be  seen  that  the  surface  power  of  the  charcoal,  if 
nothing  else,  has  so  decreased  that  a  greater  quantity  is  necessary 
to  perform  the  same  amount  of  work — this  simply  means  a  larger 
stock,  more  loss  in  weight  of  sugar,  in  fact,  an  increased  cost  in 
cvci-y  direction,  besides  rendeiing  it  impossible  to  obtain  as  good 
results  as  with  the  best  charcoal.  But  other  causes  render  it  useless, 
or  almost  so,  unless  it  is  properly  looked  after  :  the  chief  cause  of 
vitiation  is  the  increase  of  carbon  daily  taking  place,  this  will  be 
instantly  seen  by  a  comparison  of  the  analysis  of  a  sample  of  old 
and  new  charcoal.  The  cause  of  this  is  due  in  most  refineries  to 
the  organic  matter,  which,  being  imperfectly  washed  out  previous 
to  the  charcoal  being  passed  to  the  kilns,  is  left  and  burnt 
into  the  charcoal.  It  is  a  bad  thing  also  to  have  the  carbon  at  too 
low  a  heat,  this  is  caused  chiefly  by  the  air  being  allowed  to 
surround  the  charcoal  before  it  has  been  thoroughly  cooled.  Some 
samples  of  charcoal  burnt  in  retorts  have  been  found  very  deficient 
in  carbon  through  this  cause.    We  have  no  doubt  that  the  carbon 
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and  absorbent  power  arc  the  chief  considerations  in  a  sample  both 
of  new  and  old  charcoal,  and  if  these  are  at  all  deficient,  the 
charcoal  wiU  not  have  the  necessary  power  for  the  purposes  of 
sugar  refining,  no  matter  if  the  other  component  parts  be  all  that 
could  be  wished. 

A  great  drawback  to  charcoal  at  any  time  is  the  increased 
amount  of  iron  and  lime  present :  with  the  first  all  refiners  have, 
at  times,  some  little  difficulty,  but  with  careful  attention  it  can 
easily  be  remedied;  the  second — lime — few  refiners  in  Great 
Britain  have  any  occasion  to  look  after,  although  in  English 
charcoal  it  is  sometimes  present  to  the  extent  of  1-64  per  cent,  of 
carbonate  of  lime  and  1-35  per  cent,  of  sulphate  of  lime.  The 
carbonate  of  lime  is  often  of  great  consideration  in  a  sample  of 
new  charcoal,  if  only  on  account  of  its  always  lessening  very 
considerably  the  fomiation  of  acids  usually  formed  in  the  wash- 
ings. The  increase  of  carbonate  of  lime  is  also  of  great  import- 
ance, for  it  means  the  filling  wp  of  the  pores  of  the  charcoal  and 
this,  as  we  have  stated,  is  one  of  the  chief  things  to  .be  avoided. 
Wc  once  examined  a  sample  of  char  over  which  a  quantity  of 
beet  sugar  had  passed  that  had  increased  so  much  in  carbonate 
of  lime  that  it  was  a  matter  of  suiiirisc  how  such  a  thing  could 
have  remained  so  long  without  detection. 

Laboratory,  70  to  S3,  Rose  Fluce,  Ziverjm!. 


IfEW  METHOD   EOR  THE  DIRECT  DETER5IIXATI0>' 
OF  THE  AMOUNT  OF  REFINED  SUGAR 
IN  RAW  SUGAR. 

By   Dk.    C.  ScHEIBLElt. 
(Translated  from  the  Journal  des  Fabricanta  de  Sucre.    Bi/  JI.  C.  Bumphreijs.J 
(Continued  from  page  327.) 

Fig.  G  represents  an  apparatus  by  which  four  analyses  may  be 
carried  on  simultaneously,  it  is  naturally  susceptible  of  being 
enlarged,  according  to  the  number  of  filter  tubes  at  disposal. 
These  tubes  rest  in  openings  made  for  this  pui-pose  in  a  board.  In 
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every  other  respect  the  disposition  is  similar  to  that  iu  Fig.  3) 
with  the  exception  of  a  doubly  tubulated  jar  placed  above  the 
apparatus.  This  jar  holds  the  acetic  solution  No.  1,  which  may 
be  directed  upon  the  sugar,  by  means  of  a  pipe  having  a  common 
communication  to  all  the  filter  tubes,  the  communication  being 
interrupted  at  pleasure,  by  the  glass  cocks  p,  p^,  p",  p^.  So  soon 
as  the  solution  No.  I.  is  no  longer  in  use,  the  ends  of  the  glass 
stop-cocks  are  placed  in  holes  shown  in  the  figure.  "With  regard 
to  the  solutions  II.  and  III.,  and  the  absolute  alcohol,  they  are 
used  as  in  the  former  case,  by  means  of  pipettes.  The  upper 
extremities  of  the  filter  tubes  conummicatc  by  means  of  a  rubber 
joint,  furnished  with  compressors  r,  r",  r^,  shutting  off  the  com- 
munication when  necessary,  with  a  narrow  lead  pipe,  which  is 
attached  to  a  chloride  of  calcium  drying  apparatus,  so  that  dried 
air  may  enter  the  filter  tubes.  If  now  wc  wish  to  add  the  acetic 
solution  No.  I.  the  ends  of  the  glass  cocks  are  inserted  in  the 
rubber  stopper,  and  the  liquor  is  allowed  to  flow  until  the  sugar 
is  completely  covered.  At  the  same  time  the  compressor  at  r  is 
shut,  and  m  is  opened.  If  now  the  communication  at  a  is 
perfectly  closed,  the  solution  cannot  escape  through  m,  save, 
perhaps,  a  few  drops  at  the  beginning.  By  opening  gently  and 
with  precaution  the  glass  cock,  the  solution  is  made  to  trickle 
upon  the  sugar  drop  by  drop,  more  or  less  rapidly,  whilst  the 
washings  charged  with  molasses  flow  out  below.  The  washing, 
once  regulated,  goes  by  itself;  there  is  no  longer  any  need  of 
watching  save  one  thing,  that  the  liquid  drops  very  slowly  ( 1  drop 
every  five  or  six  seconds),  in  order  that  it  shall  have  time  to 
dissolve  the  molasses,  and  that  there  may  be  no  useless  waste  of  a 
large  quantity  of  the  solution.  The  remainder  of  the  operation  is 
conducted  as  above.  Fig.  5  shows,  besides,  a  water  bath  in  which 
several  samples  may  be  dried  simultaneously. 

The  sugars  purified  after  this  process  possess,  as  the  tabic  of 
analytical  results  further  on  will  show,  a  remarkable  degree  of 
purity.  They  are  usually  of  a  brilliant  whiteness,  and  the  yellow 
tint  is  only  evident  where  secondary  products  of  low  grades  are 
used.    The  crystals  of  sugar  thus  obtained  represent  in  weight  the 
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ABSOLTJTE  quantity  of  crystalline  sugar  in  the  raw  sugars  analyzed ; 
that  which  materially  proves  this  is  the  fact  that  the  crystals,  far 
from  having  the  planes  dull  and  corroded,  show  facets  sufficiently 
polished  and  smooth  to  be  capable  of  measurement  by  the  goni- 
ometer. The  sugars  thus  purified  are  not  always  of  a  complete 
purity,  and  their  weight  cannot  serve  for  the  determination  of  the 
real  per  cent,  value.  They  contain  naturally  all  impurities,  such 
as  grains  of  sand,  &c.,  as  well  as  several  tenths  of  per  cent,  of  ash 
and  foreign  substances.  But  they  hold — and  this  is  the  essential 
thing — the  totality  of  sugar  really  crystallized,  and  if  the  small 
quantity  of  extractive  matter  or  of  organic  substances,  colouring 
principles  for  the  most  part,  which  can  be  found  adhering  to  the 
crystals  of  sugar,  are  not  eliminated,  it  is  from  the  fact  that  they 
are  insoluble  in  the  acid  alcoholic  solution  of  sugar;  as,  for 
example,  the  sulphate  of  lime ;  they  appear  like  grains  of  sand 
insoluble  along  with  the  sugar,  otherwise  pure.  However,  it  is 
an  established  fact  that,  in  the  purified  products  resulting  from 
these  analyses,  there  is  found  all  the  sugar  really  crystallized.  It 
is  sufficient  to  submit  the  residue  to  a  polarimetric  examination  to 
establish  its  degree  of  purity,  and  to  thus  obtain  all  the  necessary 
data  for  the  valuation  of  the  sample.    An  example  will  explain. 

Suppose  we  have  20  grms.  of  raw  sugar,  analyzing  by  the 
polariscope  96'3  per  cent.,  which  is  to  be  purified.    There  is 
obtained  as  dried  purified  residue  18'67  grms.    Tliis  residue  will 
then  consist  according  to  the  proportion  of 
20  :  18-67  =  100  :  X 

X  =  93-35  per  cent. 

Let  us  take  from  this  18-67  grms.  13-024  grms.,  which  is  made 
into  a  solution  of  50  c.c.  and  then  polarized.    This  gives  99-3  per 
cent,  of  sugar.    The  value  will  be : — 
93-35x99-3 

 =  92-7  per  cent. 

100 

The  raw  sugar  gave  96-3  per  cent,  of  sugar;  there  is,  conse- 
quently, 96-3 — 92-7  =  3-6  per  cent,  of  sugar  in  the  form  of 
molasses.    Let  us  pass,  now,  to  a  review  of  the  numerous  analyses 
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■which  I  have  made  as  a  support  to  my  thesis  under  the  most 
vaiied  conditions — analyses  remarkable  for  the  striking  precision 
of  their  results.  In  order  always  to  show  a  new  application  of  the 
process  by  examples  of  a  particular  interest,  I  endeavoured  as 
much  as  possible  to  direct  my  researches  upon  all  the  types  of 
commercial  sugar,  and  I  have  chosen  for  this  purpose  the  collection 
of  types  used  by  German  refiners,  which  are  in  possession  of  M.  F. 
0.  Liebb,  at  Magdebourg.  The  results  obtained  from  the  analyses 
of  the  sixteen  types  of  sugar,  whose  classification  depends  less 
on  the  degree  of  coloration  than  upon  the  polarimetric  value, 
are  embraced  in  the  accompanying  table — on  next  page — as 
follows : — 

1.  The  horizontal  series  A  shows  the  results  obtained  by  the 
chemical  analysis  of  the  types  in  per  cent,  of  water,  ash,*  organic 
matter,  and  sugar. 

2.  The  horizontal  scries  B  indicates,  from  duplicate  analyses  I. 
and  II.,  the  per  cent,  of  sugar  dried  and  purified  by  the  process 
above  described,  besides  the  arithmetical  means  to  be  used  in 
subsequent  calculations. 

3.  The  horizontal  series  C  shows  the  coloration  and  the 
analytical  results  of  the  dried  and  puiificd  residues  in  ash,  organic 
matter,  and  sugar,  calculated  at  100.  These  three  series  of  num- 
bers represent,  consequently,  values  determined  by  experiment; 
those  which  follow  D,  E,  F,  G,  and  H,  on  the  contrary,  represent 
values  deduced  from  calculations. 

4.  The  series  D  represents  the  percentage  yield,  numbers  for 
which  I  wiU  propose  the  name  "ralRnations  werthe,"  or  refining 
value  of  the  sample.  These  values  represent  the  chemically  pure 
sugar  which  can  be  extracted  from  100  parts  of  raw  sugar, 
obtained  by  multiplying  the  averages,  figured  in  series  B,  by  the 
quantity  of  sugar  obtained  by  polarimetrical  analysis,  to  be  found 
under  series  C,  and  by  dividing  the  product  by  100. 

*  The  estimate  of  ash  is  made  according  to  my  method  wiih  sulphuric  acid. 
See  Zeitschriff,  vol,  xyii.,  p.  358. 
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0-63 
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CO 
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1-39 
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1-74 

1-93 

2-43 
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3-67 

2-66 
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•wr,  Amounts  eliminated  in 
washing  the  raw  sugar' 

Foreign  f  Ash   
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.   (  Organic  substance 

0-U 
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0-48 
0-82 
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0-76 

0-74 
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0-10 
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2-  38 
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Sugar  
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3-41 
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8-64 
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7-63 
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6-69 

6-42 
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20  00 
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9  49 

11-67 
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11  01 
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Foreign  substances - 
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16  13 
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14-21 
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16-76 
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30-64 
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100-00 
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lOO-OO 
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lOO-OO 

lOO-OO 

2-36 
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3-43 

4-53 

3-60 

4-49 

3-77 

3-54 

3-11 

3-31 

3-30 

3-10 

3-55 

2-96 

0-«4 

2-07 

1-97 

8-48 

2-76 

2-73 

3-08 

2-ei 

2-72 

2-20 

3-02 

3-73 

3-28 

„       of  {oreign  substances  in  general   

0-60 

1-43 

1-26 

1-97 

1-66 

1-70 

1-70 

1-69 

1-4S 

1-33 

1-68 

1-43 

1-82 

1-56 

97-56 

96-45 

94-80 

93-55 

91-30 

93-00 

89-30 

87-55 

85-00 

83-20 

78-00 

77-15 

82-70 
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0-61 

0-13 

0-91 

0-34 

1-40 

0-39 

1-52 

2-09 

3-33 

3-18 

4-4S 

5-12 

307 

6-46 

fT    According  to  the  coeffl-f^™"'P""*°'' 

■°-    cient  5  there  is  found  |  consequently  l<ss  per  cent 
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5.  The  scries  E  indicates  tlie  proportion  of  the  snbstimccs, 
water,  asli,  foreign  organic  matter,  and  sugar,  extracted  from  100 
parts  of  raw  sugar  by  the  washing,  and  constituting  the  molasses, 
or  residue  of  tlic  refinery.  The  molasses  of  the  sugar  manufac- 
tories have,  on  the  average,  20  per  cent,  of  A\'ater,  and  I  have 
reduced  the  numbers  iu  this  series  to  those  in  whicli  an  equivalent 
amount  of  water  is  added,  and  the  results  thus  obtained  consti- 
tute— 

6.  The  scries  F. — The  best  and  most  brilliant  proof  of  the 
exactness  of  my  process  for  the  experimental  estimation  of  the 
value  of  the  raw  sugars  in  refining,  for  the  calculated  per  ccutago 
composition  of  the  molasses  from  raw  sugars  gives,  with  a  single 
exception,  the  values  usually  found  in  practice.  These  numbers 
arc,  then,  clearly  the  touchstone,  so  to  speak,  of  the  process,  the 
proof  of  the  justness  of  oui;  considerations.  Type  No.  3  alono 
gives  a  molasses  of  doubtful  and  improbable  composition,  but  this 
should  not  be  surprising,  for,  in  consequence  of  the  numerical 
smallncss  of  the  numbers  in  column  E,  the  errors  of  analysis  may 
be  exaggerated  by  arithmetical  calculations,  and  it  is  possible  that 
there  may  have  been  an  ciTor  in  some  of  the  other  determinations, 
an  cn'or  which  has  given  too  large  a  figure  for  foreign  substances. 
The  arithmetical  mean  of  all  the  values  of  the  molassc.«,  starting 
with  No.  4,  inclusive,  gives  : — 

"Water    20-00 

Foreign  substances  \  Ash   11 -80 

(non-saccharine),  )  Organic  substances    1j-o7 

Sugar   .rl'Ho 

100-00 

A  result  which  could  not  better  agree  Avith  what  is  met  with  in 
practice. 

7.  The  sei-ies  G  indicates  the  calculated  coeflScients  of  the  salts, 
organic  substances,  and  of  the  foreign  substances  in  general,  such 
as  must  be  clear  to  furnish  the  yield  likewise  found  in  experience. 
The  coefficients  of  the  salts,  I'ar  from  reacliing  tlie  conventional 
figure  5  of  the  French  IJourt^e,  arc  far  less  for  some. 

2  c 
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This  agi'ccs  -with  the  experience  of  Gcman  refiners.  There 
appears  no  other  law  of  correlation  from  these  numbers ;  in  fact, 
none  justified  by  other  considerations.  I  vdll  say  as  much  in 
regard  to  the  coefficient  of  organic  matters,  and  of  foreign  sub- 
stances in  general.  Their  values  show  that  it  is  neccssai-y  to 
diminish  somewhat  each  coefficient  before  fixing  upon  it,  and  that 
the  coefficients  recently  proposed  by  mc  at  tlic  last  general 
assembly  (see  Zeitschrift,  p.  477),  for  foreign  organic  substances, 
was  equally  defective  and  inadmissible. 

8.  The  series  H  indicates,  finally,  the  results  obtained  according 
to  the  conventional  French  coefficient  5,  and  tlic  proportions  of 
sugar  which,  in  consequence  of  and  by  comparison  of  the  experi- 
mental data,  are  taken  less  into  account.  The  last  differences 
show  clearly  that  the  employment  of  the  coefficient  5  furnishes 
results  the  more  inexact  as  the  sugar  under  examination  is  richer 
in  salts. 

The  preceding  researches  and  results,  on  the  qxiestion  before  us, 
show  that  a  process  for  detcnnining  the  yield  of  raw  sugars  is 
possible— that  is,  the  real  and  experimental  elimination  of  the 
crystallized  sugar  from  samples  of  raw  sugar,  and  the  dctemin- 
ation  of  these  proportions  in  chemically  pure  sugar. 

This  separation  is  effected  in  an  easy  and  accurate  method  by 
means  of  the  process  which  we  have  just  examined.  According  to 
this  process,  the  value  of  the  same  is  presented  ip.  a  visible  and 
palpable  form,  and  the  value  is  determined  by  the  balance,  and 
not  by  a  problem  which  shows  nothing.  This  method  of  analysis 
equals  in  precision  the  polarimetric  process :  for  the  difference  in 
the  results  of  the  duplicate  analyses  (see  33,  I.  and  II.)  for  the 
large  grained  and  clearly  crystallized  sugars,  for  fine  grained  at 
the  most  only  0-1  or  0-15  per  cent. ;  for  samples  of  first  grade 
polarizing,  92°  or  94° — at  the  highest  0-2  per  cent. — and  for 
samples  polarizing  a  degree  less,  only  about  0'2  or  0*3  per  cent. 
The  process  is,  besides,  rapid  and  exact  in  execution ;  for  a  great 
number  of  analj"ses  may  be  daily  executed,  when  a  sufficient 
number  of  filter  tubes  arc  at  hand,  which  at  least  are  not  expen- 
sive. As  a  proof  of  the  process,  I  can  say  that  not  a  single  one  of 
my  analyses  has  failed. 
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One  other  result  is  that  the  process  will  give  everywhere  and 
always  the  same  results  to  different  analysts  working  on  the  same 
samples.  These  results  are  not  dependent,  as  in  the  polarimetrical 
assay,  on  the  delicacy  of  the  apparatus  or  the  sensitiveness  of  the 
observer's  eye.  There  is  needed  only  a  balance  sensitive  to  -01 
gramme,  and  solutions  rightly  prepared.  They  can,  however,  in 
consequence  of  careless  preparation,  cause  a  mistake  by  not  being 
thoroughly  saturated ;  but  it  is  easy  to  detect  this  by  a  prelimi- 
nary analysis,  which  should  always  be  made  when  a  fresh  solution 
is  prepared.  A  dried  refined  sugar  is  selected  which  is  treated 
according  to  the  process.  The  weight  of  the  sample  should  remain 
the  same.  This  process  is  besides  so  easy  of  execution  that  the 
most  ignorant  in  chemical  manipulation  is  sure  to  obtain  good 
results.  On  consideration  of  these  advantages  I  have  hopes  of 
seeing  my  process,  however  little  new  and  original,  judged  as 
oficring  the  complete  solution  of  the  question  presented  for  com- 
petition. 

An  old  process  such  as  Paycn's — an  historical  process  (for  during 
the  past  twenty-five  years  it  has  not  been  applied),  perfected  and 
adapted  to  the  wants  of  industry,  constitutes,  it  seems  to  mo,  a 
task  as  meritorious  as  the  discovery  of  a  process  founded  on  a  new 
basis. 

fTo  he  continued.J 


THE  SUGAR  CONFERENCE. 

In  April  last  the  French  Government  issued  an  invitation  to 
the  Governments  of  Belgium,  Great  Britain  and  Holland  to  send 
representatives  to  a  Conference  in  Paris,  to  resume  the  consider- 
ation of  the  question  raised  at  the  Conference  held  in  London,  in 
August  lust,  whether  any  system  of  chemical  analysis  or  scientific 
examination  could  not  be  discovered  which  from  its  simplicity 
might  be  applied  to  the  assessment  of  the  duty  on  sugar,  in  the 
four  countries  above  named  ? 

It  will  be  remembered  tliat  the  London  Conference,  in  August 
last  was  convened  by  the  British  Government  to  consider  the 
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expediency  of  adopting  in  all  four  countries  a  system  of  refining 
in  bond,  with  a  view  to  the  suppression  of  bounties  derived  from 
the  exportation  of  refined  sugar.  At  that  Conference  the  Belgians 
positively  refused  to  accede  to  any  such  proposition,  principally 
on  the  ground  that  it  was  opposed  to  their  political  system,  which 
carefully  excluded  all  restrictions  on  trade.  The  Dutch  expressed 
their  opinion  that  refining  in  bond  could  only  be  adopted  as  an 
extreme  measure  when  all  other  systems  were  proved  to  be  useless 
for  the  desired  object,  and  that  they  considered  that  chemical 
analysis  might  be  advantageously  adopted  as  a  basis  of  assessment. 
The  French  representatives  alluded  to  the  recommendation  of  their 
Conseil  Superieur  that  refining  in  bond  was  preferable  if  it  could 
be  carried  out  under  unifonn  regulations  in  all  four  countries,  but 
as  Belgium  totally  dissented,  and  Holland  would  only  assent  on 
certain  conditions,  there  did  not  appear  to  them  to  be  any  chance 
of  arriving  at  such  a  unanimous  acceptance  as  was  contemplated 
in  the  recommendation  of  the  Council,  and  therefore,  tliey,  the 
French  representatives,  did  not  feel  justified  in  giving  their  assent 
to  the  proposition.  Under  such  circumstances,  the  representatives 
of  Belgium,  France,  and  Holland  proposed  that  the  enquiry  above 
alluded  to  should  be  submitted  to  the  respective  Governments,  and 
the  British  representatives  so  far  yielded  to  the  opinion  of 
the  majority  as  to  agree  to  siibmit  the  question  to  their 
Government.  The  proposed  enquiries  were  instituted  by  the  four 
countries  and  it  was  with  the  view  to  consider  the  result  of  these 
enquiries  that  the  French  Government  called  for  the  reunion  of 
the  Conference  at  Paris.  The  fiirst  meeting  took  place  on  the  19th 
April,  under  the  presidency  of  the  Minister  of  Commerce  and 
Agriculture,  M.  Teisserene  de  Bort,  who  continued  to  preside  over 
all  the  other  meetings,  of  which  there  were  several,  the  last  being 
on  the  3rd  May. 

It  appears  from  the  enquiries  wc  have  been  able  to  make  that 
the  opinions  of  the  representatives  of  the  different  countries 
remained  very  much  the  same  as  at  the  fonnor  Conference.  The 
English  representatives  pressed  the  acceptance  of  the  proposition 
of  the  British  Government  that  refining  in  bond  should  be  adopted 
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as  the  only  satisfactory  means  of  repressing  bounties.  But  tliis 
■^\'as  still  more  resolutely  refused  for  the  same  reasons  and  by  the 
same  parties  as  on  the  former  occasion,  and  the  only  resolutions 
that  could  obtain  unanimous  acceptance  were  that  colour  should 
not  be  taken  as  the  sole  basis  of  assessment,  but  that  sugars  should 
be  assessed  according  to  their  strength  and  that  recourse  might  be 
had  to  chemical  analysis  to  determine  that  strength;  that  the 
charge  for  duty  iu  respect  of  beetroot  sugar  vhcn  assessed  in  the 
juice  should  be  raised  to  1600  grammes,  and  that  France  should 
establish  the  correlation  between  her  duties  and  drawbacks. 

This  is,  we  believe,  a  correct  outline  of  the  proceedings  of  the 
Conference  :  the  papers  containing  the  official  reports  and  minutes 
of  the  meetings  have  been  called  for  in  Parliament  but  have  not 
yet  been  laid  before  the  House;  when  they  shall  have  been 
published  we  shall  be  in  a  better  position  to  give  more  exact 
information  and  to  form  a  judgment  as  to  the  result. 


EJTQUIRY  IXTO  THE  USE  OF  THE  SACCHARIMETEE, 
AND  OF  CHEMICAL  ANALYSIS  FOR  THE 
ANALYSIS  OF  RAW  SUGARS. 

{Continued  from  pai/e  316.) 
QrusTios  II. 

Is  not  this  method  of  procedure  more  exact  than  that  of  colour  for 
determining  the  saccharine  richness  of  sugars  ? 

Answees. 

M.  Angexot,  Antwerp.  The  joint  method  is  without  doubt  a 
more  exact  method  of  detonnination  than  that  of  colour,  which  is 
at  present  really  used  to  determine  the  classification  of  sugars  by 
the  Custom  House.  A  classification  based  on  colour  is  nearly 
always  eiToneous ;  it  is  thus  necessarily  a  notable  cause  of  profit 
or  loss  to  those  interested.  This  point  is  always  proved  by  the 
last  evidence.  When  a  series  of  samples  of  indigenous  sugar, 
numbered  the  same,  are  analyzed,  it  is  found  that  the  difference 
in  crystallizable  sugar,  which  varies  from  1  to  5  per  cent.,  makes 
an  error  of  from  1  to  C  francs  at  an  average,  in  the  buying  price. 


874 


THE  8UGAE  CANE.  July  1,  1873. 


"When  exotic  sugars  are  in  question,  these  differences  are  still 
greater.  Thus,  a  cane  sugar  No.  12,  might  titrate  the  same 
amount  as  certain  products,  Nos.  18  or  19,  of  which  the  colours 
are  very  different.  (See  M.  Emile  Nottviee,  Guide  for  ihe  assay 
and  analysis  of  foreign  and  indigenous  sugars,  p.  67.  Results  of 
200  analyses  of  sugars,  classed  according  to  colour.  Paiis :  Eug. 
Lacroix,  puhlishor ;  with  Mayolez,  Brussels.) 

"We  havo  added  to  our  report  the  results  of  careful  analyses  of 
twelves  samples  of  exotic  sugars  *  in  order  that  the  truth  of  this 
may  he  seen :  colour  is  the  worst  method  that  the  custom  house  can 
employ  for  determining  the  value  or  amotmt  of  reined  sugar  in  raw 


BemlU  of  the  malym  of  twelve  samples  of  cane  sugar,  classified  according  to  colour. 
Pkoduction  of  Sugab. 


ja  S 

a  3 

a  3 

-S  i 

S3  d 

-ii 

0! 

•3i 

^  p 

li 

■C  B 

■C'S 

-c-s 

■c-f 

■ca 

■■£'3 

5  = 

mo 

ma 

mo 

mo 

mo 

mo 

mo 

mo 

Nhmekical  Order  accokdinq  to 

COLOUR. 

1 

2 

3 

4 

S 

6 

7 

8 

9 

1» 

11 

12 

Crystallizable  Sugar 

88-41 

91-94 

93-29 

96-40 

9J-10 

96-10 

95-02 

94-03 

90-86 

98-01 

90-00 

97-20 

In   

6-lD 

3-76 

8-60 

2-29 

2-16 

2-02 

3-29 

3-19 

1-60 

1-06 

2-61 

1-76 

1'31 

1-20 

0-73 

064 

0-21 

0-41 

0-21 

0-14 

0-66 

0-07 

0-01 

0-06 

2-99 

2-02 

1-14 

1-02 

1-21 

0-72 

0-68 

0-94 

0-40 

0-11 

0-82 

0S8 

I'lO 

1-08 

8-94 

0-7S 

1-33 

0-75 

0-80 

0-80 

0-70 

0-76 

0-00 

0-42 

lOO'OO 

100-00 

100-00 

100-00 

100-00 

100-00 

100  00 

100-00 

100-00 

100-00 

100-00 

100  00 

76-07 

82-18 

86-04 

90-41 

91-90 

92-13 

90-08 

91-04 

92-00 

96-61 

93-60 

96-40 

From  those  results  we  may  conclude  that  classification  hy  colour  is  a  very 
incorrect  method  for  ra-w  sugars.  It  is  thus  seen  by  considering  the  tahle, 
1st,  that  No.  2,  which  differs  very  little  in  colour  from  No.  1,  titrates, 
however,  G-50  per  cent,  more  than  it,  that  is  to  say,  that  in  refining,  1  ton  of 
sugar  -will  give  130  Ihs.  more  of  pure  sugar  than  No.  1  ;  2nd,  that  Nos.  i 
and  7,  which  are  different  in  colour,  give  nearly  the  same  amount  of  puro 
sugar;  3rd,  that  No.  10  would  give  3  per  cent,  more  sugar  than  No.  11, 
whoso  colour,  however,  is  clearer. 

If  it  had  been  possible  to  havo  made  more  analyses  of  a  greater  number  of 
samples,  there  is  no  doubt  that  even  greater  differences  would  have  been 
found. 
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sugar:  1st,  because  sugars  of  the  same  colour  might  contain 
different  proportions  of  crystallizablc  sugar ;  2n(l,  because  sugars 
of  very  different  colours  might  be  of  nearly  the  same,  or  the  same 
saccharine  richness. 

As  to  the  causes  -which  produce  these  phenomena,  the  piincipal 
are,  in  the  first  place,  the  nature  of  the  crystals,  which  are  large 
or  small  grained ;  and  in  the  second  place,  the  presence  of  foreign 
substances  in  the  sugar.  These  substances  are  either  strongly 
coloured  (the  colouring  matters  of  cane  and  beetroot),  or  colourless 
(water,  glucose,  mineral  salts,  acids  or  other  organic  bodies). 
The  more  abundant  these  latter  substances  are  in  white  sugar  the 
less  rich  it  is,  whilst  the  colour  is  not  affected. 

Again,  in  a  coloured  sugar  the  colouring  matter  may  gain  in  . 
intensity  without  gaining  in  weight,  and  consequently  may  affect 
differently  the  colourless  matters,  whatever  they  are ;  it  is  thus 
shown  that  determination  by  colour  is  the  most  defective  method 
which  can  be  employed  in  the  present  state  of  our  knowledge. 

M.  BoYAED,  Brussels.  This  method  of  analysis,  which  is 
exclusirely  employed  in  buying  and  selling  raw  sugars,  shows, 
more  exactly  than  by  the  colour,  the  saccharine  richness  of  sugars. 

The  saccharine  richness  of  sugars  really  depends  solely  on  the 
amount  of  crystaUizable  sugar  which  they  contain ;  the  colour 
cannot  give  a  real  idea  of  this  richness. 

Ifumcrous  analyses  have  proved  that  a  dark  sugar,  having 
clearly  defined  crystals,  is  often  richer  than  a  white  sugar  having 
badly  defined  eiystals.  It  was  found  in  analj-zLug  fifteen  samples 
of  French  sugar,  No.  12,  that  the  amount  of  crystaUizable  sugar 
they  contained  varied,  according  to  the  form  of  their  crystals,  from 
93  to  97  per  cent. :  being  a  difference  of  4  per  cent.  On  the  other 
hand,  these  sugars  showed  a  difference  of  11  per  cent,  in  refinable 
produce,  owing  to  the  very  different  amount  of  salts  wliich  they 
contained. 

In  the  examination  of  seven  samples  of  Belgian  sugar,  No.  12, 
a  difference  of  3  per  cent,  in  the  crystaUizable,  and  of  10  per  cent, 
in  the  refinable  product  was  found. 

Chemical  analysis  shows  the  absolute  saccharine  richness  of 
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sugars ;  tlie  colour,  on  the  contrary,  gives  no  exact  indication, 
and  is  incapable  of  assigning  any  positive  value  to  the  sugar. 

M.  DE  KoNiNCK,  Liege.  No  comparison  is  possible  as  to  exacti- 
tude of  results  between  the  saccharimotrical  assay  and  classification 
according  to  colour.  Whilst  by  the  former  method  results  are 
easily  obtained,  varying  among  themselves  to  less  than  1  per  cent., 
classification  according  to  colour  brings  under  the  same  class  sugars 
of  which  the  amount  of  cry stalliz able  sugars  varies  as  much  as  10 
per  cent.,  or  even  more.  The  difference  is  still  greater,  if,  instead 
of  considering  the  amount  present,  the  amount  produced  bo  con- 
sidered, that  is  to  say,  the  amount  of  richness  in  sugar  which  can 
be  extracted  in  manufacture;  in  this  case,  the  error  of  classification 
by  colour  may  reach  20  per  cent.,  and  even  exceed  this  amount. 
Tliis  enormous  difference  proceeds  from  the  fact,  that  the  presence 
of  salts  in  the  sugar  exercises  an  enormous  influence  on  the 
manufacture,  whilst  this  influence  is  not  at  all,  or  very  slightly, 
shown  in  the  colour. 

The  classification  by  colour-types  off'crs  gi'cat  convenience  for 
fraud ;  nothing  is  simpler,  in  reality,  than  to  add  a  colouring 
matter  to  a  sugar  which  will  make  it  descend  two  or  three 
numbers  in  the  scale,  without  reducing  it  in  value. 

M.  DoNNT,  Ghent.  This  method  gives  more  exact  results  than 
the  colour  method. 

M.  DuFOUE,  Antwerp.  Colour  is  a  useful  but  insufficient  index 
of  the  saccharine  richness  of  sugars ;  the  saccharimetrical  method 
cannot  be  dispensed  with. 

M.  GuouLL.uiD,  Liege.  The  saccharine  richness  determined  by 
observation  of  types  or  of  colour,  gives  merely  an  approximate 
idea  of  the  value  of  sugars,  and  this  method  of  approximation  loses 
day  by  day  the  value  attributed  to  it,  in  presence  of  the  new 
methods  of  manufacture  to  which  tho  sugar  industry  has  given 
birth.  Take,  as  a  proof  in  support  of  this  assertion,  a  sliglit 
glance  at  the  analytical  results  obtained  by  Dr.  Landolt,  of  tlio 
"University  of  Bonn,  who  was  commissioned  in  1866,  by  the 
Pnissian  Minister  of  Commerce,  to  make  researches  into  the 
produce  of  refineries  of  raw  sugar. 
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Type. 
Dutch. 

Sugar. 

Crystal- 
lizable. 

Ash. 
Per  cent. 

Watek. 
Per  cent. 

Produce. 
Calculated 
to 

co-efficient 
at  5  per  cent 

Observa- 
tions. 

r 

93-OX) 

3-70 

3-10 

74-50° 

93-00 

3-30 

2-70 

76-50° 

91-60 

3-00 

3-00 

76-60° 

No.  12  < 

1 

90-70 

4-60 

4-30 

67-70° 

•jO  ov 

2-10 

OO  0\J 

92-50 

2-40 

3-50 

80-50° 

An  inspection  of  the  preceding  table,  containing  the  results  of 
analyses  of  sugars  considered  as  belonging  to  the  same  type,  -will 
show  that  the  saccliarimetrical  error  may  rise  to  3  per  cent.,  that 
of  the  ash  to  2-50  per  cent.,  and  that  the  production  refined, 
calculated  to  the  co-cfiicient  5,  slio-ws  the  enormous  difference  of 
15-60°. 

I  might  have  chosen  a  series  of  analyses  of  sugars  belonging  to 
other  types,  and  they  would  have  presented  similar  anomalies.  It 
appears  useless  to  mc  to  insist  on  the  degree  of  exactitude  this 
method  offers  over  that  based  on  the  classification  of  sugars 
according  to  types,  colour,  &c.  I  shall  only  add  one  word,  and 
that  is,  that  in  England,  they  hare  thought  to  diminish  the  faults 
of  this  system  by  multiplpng  the  number  of  types  ;  but  in 
presence  of  the  new  products  actually  furnished  by  sugar  industi-y, 
their  number  must  become  yet  larger,  and  the  classification  of 
sugars,  according  to  this  system,  will  become  an  iaextricable 
labyrintli. 

M.il.  Haccoite  and  Pardy,  Antwerp.  The  percentage  amount 
of  sugar  is  determined  much  better  by  this  method,  than  the 
determination  of  the  value  by  simple  observation  of  colour. 

51.  Haxuise,  Mons.    This  is  a  very  exact  method,  but  requires 
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a  chemical  expert,  as  there  are  methods  of  adulteration  which  a 
chemist  should  he  ahle  to  discover  at  once. 

M.  Lejiboxtrg,  Quievrain.    This  method,  when  rendered  more 
complete  by  various  accessory  operations,  such  as  inciueration,  and 
determination  of  incrystallizable  matter,  when  pcrfoi-med  by  an 
able  expert,  gives,  with  an  almost  rigorous  exactitude,  the 
saccharine  value  of  all  raw  sugars,  and  sufiicos  for  the  determina- 
tion of  the  value  of  refined  sugar,  whilst  the  colour  method  only 
gives  an  uncertaiu  value,  and  assists  fraud. 
M.  Seidiel,  Ghent.    Yes ;  stiU  it  is  liable  to : 
1st.  Instrumental  errors; 
2nd.  Errors  of  manipulation  ; 
3rd.  Errors  incidental  to  the  method. 
M.  WAcnsiiriH,  Antwerp.    The  analytical  method  shows  the 
sacchariuc  richness  of  sugars  more  exactly  than  the  colour  method, 
fTo  it  continued. J 


THE  l.\:bofr  question. 

The  relationship  of  employers  and  employed  in  this  country  has 
reached  a  serious  crisis.  Indeed,  thi'ough  the  International,  it 
may  bo  said  to  be  a  European  crisis. 

Until  lately,  iu  England,  labour  was  as  little  systematized  as 
any  other  division  of  the  social  organization.  Supply  and  demand 
was  the  only  known  law ;  skill,  sobriety,  and  industry  were  the 
only  introductions ;  certain  classes  of  skilled  labour  congregated  in 
particular  centres,  like  merchants  to  an  exchange,  and  wages  were 
regulated  by  necessity,  competition,  or  the  activity  of  trade.  But 
now  all  this  threatens  to  be  changed. 

"Union  is  strength,"  say  the  men,  but  forget  that,  although  good 
to  have  a  giant's  strength,  it  is  not  good  to  use  it  like  a  giant : 
they  promise  to  do  so  to  their  own  destniction. 

When  bodies  of  men  combine  to  work  only  for  a  certain  time 
and  a  certain  wage,  the  old  law  of  supply  and  demand  is  practi- 
cally in  abeyance.    "V\licn  the  best  workmen  dare  not  earn  u 
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higher  wage  than  the  most  unskilful  of  his  craft,  all  incitement  to 
Buperiority  is  withdrawn.  When  men  dare  not  do  moi"o  than  an 
average  day's  work,  under  penalties  to  his  fellow  labourers — and 
that  average  a  low  one — a  premium  is  offered  for  universal  lazi- 
ness, and  industry  is  garrotted. 

Thus,  after  a  short  day's  work,  in  which  only  half  work  is  done, 
a  strong  animal,  with  all  his  energies  undrawn  upon,  is  tlu'own 
loose  upon  the  puhlic,  with  a  pocket  full  of  money,  and  only  one 
idea  of  how  to  spend  it.  The  result  is  seen  oveiywhero  around 
and  within  our  large  cities.  Men  are  losing  their  habit  of  labour, 
drink  and  dcbaxicheiy  arc  sapping  the  foundations  of  their  energy 
and  their  powers  of  application.  Their  families,  in  place  of  being 
benefited,  complain  that  big  pay  and  little  work  means  ruin  to 
them.  No  one  is  bettered.  It  is  a  sort  of  French  llcvolulion  in 
its  way,  in  which  the  poor  are  crushing  themselves  dragging  down 
the  rich.  Tlic  horse  has  found  the  use  of  its  legs  and  is  kicking 
to  pieces  the  splashboard.  What  is  to  be  done  ?  Let  us  first  sec 
what  has  been  and  is  being  done.  In  most  cases  in  which  the 
change  could  be  efibcted,  employers  have  endeavoured  to  introduce 
Avomcn,  to  replace,  as  fiir  as  possible,  the  unmanageable  males ; 
and,  where  practicable,  it  has  been  eminently  successful.  It  is 
the  most  natural,  and,  consequently,  most  sensible  movement 
during  a  period  of  social  revolution ;  for  ai'e  not  women  the 
conservatives  of  social  life,  fearing  to  lose  by  any  rude  change, 
knowing  that  the  statu  quo  is  at  least  safe,  and  too  timid  willingly 
to  precipitate  a  social  convulsion. 

The  effect  of  the  extensive  employment  of  the  other  sex  is  much 
more  considerable  than  will  appear  at  first  sight,  for  not  only  does 
it  reduce  the  scale  of  wages  in  that  particular  department  of 
labour,  but  throws  a  body  of  male  employees  into  other  depart- 
ments where  the  women  have,  as  yet,  been  unable  to  enter. 
These  men  wiU  be  non-union,  and  obey  no  law  but  necessity. 
Thus,  twenty  years  ago,  when  the  AjTshire  colliers  were  un- 
manageable, and  the  Ayrshire  weavei"s  out  of  work,  the  fathers  of 
the  present  malcontents  left  the  shuttle  for  the  pick,  and  ended 
the  employers'  difficulty  and  theii-  own  distress, 
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Leaving  aside  the  family  question,  woman's  labour  is  cheaper 
mainly  on  account  of  licr  more  temperate  liabit  of  life ;  and.  the 
remuneration  upon  ■which  she  maintains  her  respectability  is  a 
standing  reproach  to  those  who  "cannot  exist"  on  double  the 
money. 

There  is  one  point  in  coimexion  with  the  employment  of  women 
which  appears  to  us  to  be  the  subject  of  grave  misconception. 
That  is,  the  dislike  the  public  entertain  towards  out-door  labour 
for  women.  Why  should  it  better  befit  a  woman  to  sing  a  song 
of  the  shirt  than  join  in  the  labours  of  husbandry ;  to  grow  round- 
shouldered  over  a  sewing  machine,  than  to  employ  her  vigorous 
animal  nature  in  the  garden  or  the  field  ?  "W^e  pride  ourselves  on 
our  treatment  of  women,  and  talk  as  if  coddling  them  into  useless 
inanities,  or  drawing-room  ornaments,  were  a  sign  of  our  civiliz- 
ation ;  can  workmen  support  such  ?  If  wo  are  to  look  forward  to 
a  race  of  vigorous  undegencrate  working  men,  we  are  more  likely 
to  obtain  them  from  working  mothers,  with  healthy  instincts  and 
strong  frames,  than  from  the  sickly,  narrow-chested  girls,  wo 
prefer  to  foster.  "Woman  is  essentially  a  worker,  and  will  set 
about  and  do  sometliing,  when  a  man  sits  down  to  think.  "We  con- 
tend, then,  that  out-door  labour,  of  the  most  energetic  description, 
is  peculiarly  fitted  for  the  women  of  the  working  classes,  and  that 
it  is  in  every  way  a  more  womanly  occupation,  and  morally  and 
physically  superior,  to  our  present  domestic  service.  Let  people 
properly  consider  this,  and  without  pushing  them  into  degi'ading 
employments,  many  more  avenues  of  labour  will  be  thi'own  open 
to  women,  concentrating  the  increasingly  valuable  male  labour 
where  it  is  absolutely  necessary. 

The  attempt  to  decide  the  question  of  labour  by  an  extension  of 
the  principle  of  co-operation^ — making  the  men  fair-weather 
partners — can  never  be  genenilly  successful.  It  is  wholly  incon. 
Bistent  to  give  a  body  of  men  a  share  of  the  profits  of  a  concern 
during  a  time  of  prosperity,  when  they  cannot  be  called  upon  to 
pay  their  share  of  losses  when  the  day  of  adversity  comes.  This, 
of  course,  docs  not  apply  to  the  case  of  the  men  subscribing  the 
working  capital  and  securing  a  salaried  manager,  a  possibility, 
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when  our  working  classes  learn  habits  of  industiy,  temperance, 
and  tlirift — a  result — seemingly  further  distant  than  ever. 

A  London  bricklayer  oifercd  to  lay  as  many  bricks  in  one  hour 
as  his  union  permitted  in  a  day.  A  potter  was  pulled  up  by  his 
union  because,  by  his  industry,  he  made  twice  the  wage  allowed. 
"  Thou  shalt  not  bo  better  off  than  I  am"  has  become  their  law. 
And  again,  we  say,  the  worst  effect  is  in  the  future.  Unwrought 
men  arc  dissatisfied  of  necessity.  Ask  any  employer  about  the 
men  who  have  lately  "gone  in,"  after  a  strike  or  lock-out,  and 
you  will  find  they  are  merely  nominally  at  work,  they  have 
become  demoralized  and  unfitted  for  continuous  labour.  The 
lowest  class  of  workmen  are  those  that  "play"  often.  Colliers 
have  always  been  peculiarly  rough  and  troublesome  in  this 
country,  not  from  the  nature  of  the  work,  but  because  they  play, 
as  a  rule,  two  or  three  clays  a  week.  This  is  not  the  ciise  in 
Germany.  Intermittent  labour,  unquestionably,  unsettles  the 
mind;  and,  in  the  interest  of  the  men  themselves,  it  is  important 
they  should  have  strict  discipline,  and  not  too  much  leisure, 
otherwise  they  will  become  as  degraded  and  uncontrollable  as  an 
unemployed  soldieiy. 

To  talk  of  education  and  Mechanics'  Institutions  cficcting  a  cure 
is  wholly  to  misunderstand  the  nature  of  physical  avocations. 
That  many  men  will  take  advantage  of  the  overtime  to  improve 
their  minds,  and  advance  themselves  in  the  social  scale,  we  hope 
and  believe.  But  it  is  an  exceptionally  vigorous  constitution  that 
can  devote  itself  to  serious  intellectual  pui'suits  after  the  physical 
labour  of  the  day.  Our  experience  leads  us  to  believe  that  veiy 
few  men  are  constitutionally  capable  of  this,  either  amongst  the 
middle  or  lower  classes,  supposing  even  their  minds  had  such  a  bent. 

A  cry  has  been  raised  for  Government  interference  in  the 
interest  of  the  country.  Fortunately,  we  are  not  yet  possessed  of 
a  "paternal"  Government  ready  with  hasty  laws  for  every  con- 
tingency. "We  would  rather  believe  that  the  evil  will  right  itself, 
and  trust  more  to  the  common  sense  of  the  workmen  themselves, 
and  the  pressure  brought  to  bear  upon  them  by  their  wives  and 
families,  who  arc  necessarily  the  most  serious  sufferers  in  the 
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struggle.  For  it  has  always  been  an  acknowledged  fact,  among 
employers,  that  the  highest  paid  classes  of  workmen  arc  the  least 
happy  in  their  domestic  arrangements. 

In  that  portion  of  the  outer  Hebrides,  known  as  The  Lews, 
there  is  a  large  body  of  labourers  mostly  employed  in  the 
cultivation  of  their  own  little  crofts,  varied  hy  fishing  during  a 
portion  of  the  year.  These  people  arc  far  superior  in  physical 
comfort,  and,  indeed,  in  "  mentality,"  to  the  workmen  of  our  large 
cities.  Yet,  their  average  yearly  income  would  certainly  not 
exceed  £10,  plus  the  potatoes  and  grain  of  their  crofts,  which,  to 
a  great  extent,  are  managed  by  the  women  and  children.  Conse- 
quently, nowhere  can  you  see  a  more  vigorous  body  of  women,  or 
healthier  families,  than  in  this  northern  waste.  Even  there,  how- 
ever, there  are  degrees,  and,  where  the  savage  nature  of  the  coast 
has  formed  more  energetic  habits  among  the  men,  the  community 
is  far  better  off,  in  every  respect,  than  in  those  otherwise  more 
favoured  districts,  where  laziness  is  king,  and  "to-morrow"  their 
god. 

A  still  more  striking  example  of  this  difference  may  be 
witnessed  all  along  the  "West  Coast  of  Scotland.  Boats  of  inferior 
build  to  the  native  fishing  boats  come  every  year  from  the  East 
Coast,  manned  by  the  hardy  fishenucn  who  are  energized  by  the 
struggle  with  the  German  Ocean,  and  reap  the  fish  harvest  nature 
apparently  had  sent  to  others.  Their  success  is  proportioned  to 
their  energy  iind  enterprize,  as  they  pursue  their  calling  in  all 
weathers,  and  continue  to  set  theii'  lines  and  trust  to  an  average 
return,  when  the  lazy  aborigines  can  see  no  inducement  to  launch 
their  boats.  "  Sufl^er  and  be  strong;"  and  we  generally  see  those 
bodies  of  men  to  whom  life  has  been  too  easy,  lack  the  mental 
stimulus  to  exertion. 

Again,  cheap  labour  and  dear  laboui-  may  be  said  to  be  equally 
unprofitable,  another  example  of  the  "falsehood  of  extremes." 
In  the  Lews  we  have  employed  able-bodied  men  at  from  7e.  6d. 
to  9s.  per  week,  without  food  or  lodging.  This  was  quite  the 
customai-y  scale  of  prices,  but,  as  a  rule,  the  work  done  was  little, 
and  unsatisfactoiy.    Indeed,  employers  were  sometimes  in  the 
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habit  of  sending  to  the  mainland  for  workmen,  and  paying  them 
about  tlirco  times  this  wage,  asserting  they  ■were  really  cheaper  in 
the  end. 

From  these  considerations  it  is  apparent,  that  for  the  successful 
prosecution  of  any  undertaking  rec^uiring  a  body  of  -workmen,  it 
is  important  the  hours  should  not  be  too  short ;  that  the  wages  bo 
reasonable,  neither  excessive  nor  the  reverse ;  that,  if  possible, 
decent  cheap  accommodation  bo  provided  for  their  families ;  an 
esprit  de  corps  established;  and  self-respect  induced,  \\liether 
tlie  national  vice  might  not  also  be  curtailed  by  judicious  legal 
enactions,  following  tlie  footsteps  of  the  Swedes,  has  become  a 
question.  Our  so-called  liberty  has,  indeed,  advanced  into  the 
region  of  license,  and  when  men's  ideas  of  freedom  interfere  alike 
with  the  comfort  and  happiness  of  themselves,  their  families,  and 
the  public,  a  wholesome  discipUne  seems  not  uncalled  for.  It 
may  also  be  accepted  as  pretty  certain,  that  until  unions  arc 
greatly  modified,  if  not  entirely  changed  in  character,  the  average 
workman  wUl  continue  to  deteriorate.  The  best  workmen,  as  *a 
rule,  arc  naturally  averse  to  them,  as  they  prevent  the  extra 
remuneration  due  to  their  superior  skill  and  energy,  and  whUc,  at 
first,  endeavouring  to  procure  for  the  poorest  workman  the  wages 
of  the  best,  really  end,  in  the  natural  course  of  things,  in  reducing 
the  pay  of  the  ablest  to  that  of  the  most  unskilful.  This, 
natiu-ally,  drives  the  best  men  out  of  the  countiy,  and  would  be  a 
more  pui-cly  national  question,  if  it  were  not  at  present  a  universal 
one. 

For  the  minds  of  all  men  who  have  labour  to  sell  have  become 
unsettled,  they  do  not  know  its  true  value  compared  with  other 
commodities,  and  no  doubt  it  will  end  in  procuring  from  capital  a 
larger  share  of  the  returns  of  business,  seeing  the  accumulated 
wealth  of  the  civilized  world  has  distinctly  lowered  their  respective 
values.  Capitalists  may  be  unwilling  to  accept  this  view  of  the 
subject,  but  oven  taking  capital  in  its  form  of  labour-saving, — and 
consequently  labour-representative, — apparatus  and  machineiy,  the 
return  upon  it  is  already  exceedingly  small  on  an  average,  and  the 
labour  which  it  represents  will  no  doubt  follow  in  its  wake. 

But  employers  arc  not  unwilling  to  advance  wages  in  accordance 
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with  the  docreascd  value  of  money,  viewed  in  respect  to  what  it 
will  buy,  if  it  were  not  for  the  indubitable  fact,  that  so  far  as 
we  have  yet  gone,  increased  wages  means  dissipation  and  decreased 
production.  Under  these  circumstances  employers  should .  take  a 
deeper  interest  in  the  home  life  •  of  their  workmen,  and,  without 
being  Paul  Piys  endeavour  to  improve  their  dwellings,  offering 
premiums  for  temperance  and  domestic  comfort.  The  best  men 
would  be  attracted  to  those  establishments  where  the  superiors 
made  arrangements  for  their  social  amelioration,  and  where  amoral 
support  was  given  to  any  man  endeavouring  to  improve  himself 
and  better  his  condition.  At  present  a  few  reckless  men  may 
leaven  unwholesomely  the  whole  body.  In  the  Island  of  Uist, 
owned  by  Sir  J.  Orde,  and  leased  by  the  British  Seaweed  Company 
for  kelp  manufacture,  the  kelp  is  made  by  the  cottars  scattered 
round  the  coast,  the  rent  of  their  crofts  is  retained  out  of  the 
money  due  them  bj  the  Company,  and  handed  over  to  the  propri- 
etor. In  this  way  the  people  arc  generally  clear  of  debt,  and  in 
comparatively  comfortable  circumstances.  Both  proprietor  and 
cottars  are  greatly  benefited  by  this  system.  In  the  same  way  if 
workmen's  dwellings  were  as  far  as  possible  provided  by  their 
employers,  and  the  weekly  rent  regularly  deducted  from  their 
earnings  ;  co-operative  stores  established ;  and  habits  of  thrift  and 
sobriety  encouraged,  miich  more  might  bo  done  than  there  is  at 
present  in  elevating  the  character  and  improving  the  position  of 
the  working  population. 

In  many  slave  lands  it  has  been  the  custom  to  allow  the  slave 
to  purchase  his  freedom  by  his  earnings  after  his  regular  work  is 
over,  and  the  many  who  have  thus  obtained  their  emancipation 
might  be  a  lesson  to  those  highly  paid  workmen  who  squander 
their  earnings  in  riotoiis  living,  and  then  shriek  through  some 
blatent  mouthpiece,  "my  burden  is  greater  than  I  can  bear!" 
The  men  have  discovered  their  power  for  evil,  let  them  be  quietly 
taught  their  power  for  good,  and  like  the  kicking  horse  guided  by 
a  skilful  hand,  they  will  ere  long  drag  liannoniously  along  the 
social  veliiclc  they  now  threaten  to  destroy. 

0!/i  Junt,  1S73.  "NV.  AXDEESOJf  SmITU. 
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THE  VACUITM  PAN,  THE  CONCEETOE,  THE  WETZEL, 
AND  THE  BATTEEY,  IN  SOUTH  AFEICA. 


The  following  extract  from  a  letter  just  received  supplies  valu- 
able data,  and  affords  means  of  comparison  of  the  various  processes 
of  sugar  making : — 

IsiPDfG,  DuBBAN, 

Natai,,  S.A.,  Apeil  21st,  1873. 

*  *  *•  The  average  result  of  my  work  with  the  Concrctor, 
during  the  last  twelve  months,  on  China  cane  (much  of  it  of 
inferior  quality,)  is  1 J  lbs.  of  dry  sugar  per  gallon  of  juice,  varying 
in  density  from  8  J  to  10J°  B.,  mostly  9°  B. 

By  what  you  call  the  Jamaica  train  without  W.etzel,  in  previous 
seasons,  I  could  not  from  superior  cane  obtain  above  one  pound  per 
gallon  of  juice,  of  sugar  worth  at  least  two  shillings  per  cwt.  less 
than  that  made  by  moans  of  the  Concrctor. 

My  crop  of  China  cane  has  yielded  984  cwts.  2  qrs.  of  sugar ; 
of  this  quantity  197  cwts.  were  treacle  sugar  net  receipts 
£1016,  average  £1  Os.  7d.  per  cwt.  The  difference  as  compared 
with  the  ordinary  Jamaica  train,  in  my  case,  is  that  by  means 
of  the  Concrctor  I  have  got  12  tons  more  sugar,  and  through 
improved  quality  and  colour  an  enhanced  price  and  ready  sale,  or 
to  put  it  plainly  I  have  received  about  £300  more  than  I  should 
have  received  had  I  worked  on  the  old  system. 

Now  in  comparison  with  other  systems,  I  have  to  observe  that 
Mr.  A.'s  mill  is  near  to  mine,  and  I  have  full  information  respect- 
ing it,  as  all  accounts  relating  to  the  estate  pass  through  my  hands. 
The  Jamaica  train  and  Wetzel  are  employed.  There  is  an  ample 
supply  of  clarifiers,  and  rapid  evaporation  in  the  pans,  whence  the 
synip  is  transferred  to  the  subsiders  'at  a  density  of  28°  B. 
Cane  densities,  weather,  and  other  external  conditions  aUke  in  this 
case  and  mine.  Every  attention  is  paid  to  economy.  Beautiful 
granular  sugar  is  often  made  almost  white.    From  the  molasses 
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a  nice  sugar  is  produced,  and  the  treacle  from  this  is  made  to  pro- 
duce a  tliird  quality,  and  no  more  can  be  extracted  by  colonial 
skill  and  appliances. 

The  proportions  are :  70  tons  first  sugar;  33  tons  14  cwts.  second; 
21  tons  6  cwts.  third ;  total  125  tons.  The  total  product  wUl  not 
average  quite  one  pound  of  sugar  per  gallon  of  juice.  The 
nicest  sugar  made  at  Mr.  A.'s  miU  is  now  selling  at  27s.  per  cwt., 
in  Durban  twelve  miles  distant.  My  best  sugar  is  now  sclUng,  by 
the  same  agent,  at  253.  per  cwt.,  but  of  this  sugar  at  25s.  I  am 
getting  one  pound  per  gallon  of  juice,  while  the  manager  at 
Mr.  A.'s  gets  little  more  than  half  a  pound  of  his  best  sugar 
per  gallon  of  juice.  118  tons  sold  for  £2359,  or  an  average  price 
of  21s.  OJd.  per  ewt. 

At  another  estate,  in  this  vicinity,  where  the  usual  hemispherical 
pans  are  used  in  conjunction  with  "Wetzel  pans,  the  produce  of 
sugar  throughout  is  15J  ounces  per  gallon  of  juice.  This  is  the 
average  of  perhaps  200  tons.  Again,  at  the  largest  estate,  in  this 
neighbourhood,  with  machinery  equal  to  six  tons  of  sugar  per  day, 
and  where  a  vacuum  pan  is  employed,  the  manager  informed  me 
that  for  the  last  season  the  total  yield  of  all  classes  of  sugar  put 
together  was  a  little  under  one  pound  to  the  gallon  of  juice.  The 
proprietor  came  over  to  see  the  Coneretor  here,  a  while  ago,  and 
there  is  no  doubt  that  if  he  has  not  already  ordered  one  of  the 
largest  size  he  will  do  so  soon.  I  may  add  that  Mr.  A.'s  first 
treacle  sugar  sells  for  £1  per  cwt.  and  mine  the  same.  His  seconds 
sell  at  15s.  and  16s.,  prices  are  high  now.  They  fluctuate 
and  qualities  vary,  but  the  proportions  I  have  indicated  will  hold 
good  generally.  (The  price  of  the  vacuum  pan  sugar  is  now  £27 
per  ton  in  Durban.) 

I  now  come  to  another  point  in  favour  of  the  Coneretor,  and 
that  is  the  great  sa\ing  of  labour  effected  by  its  use.  The  heavy 
monotonous  work  of  skimming  and  ladling  is  avoided.  I  think 
that  to  do  the  same  quantity  of  work,  or  rather  to  produce  the 
same  quantity  of  sugar,  four  or  five  more  men  are  employed  at  Mr. 
A.'s  mill. 

You  are  at  liberty  to  make  wliat  use  you  please  of  this  letter, 
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and  employ  the  facts  stated  therein  in  any  way  you  may  deem  con- 
ducive to  your  interests.  I  crushed  last  October,  for  a  neighbour, 
cane  from  3  acres  of  land,  green  Natal  cane,  density  10°  B., 
and  obtained  13,800  gallons  of  juice,  which  produced  18,798  lbs. 
of  dry  sugar.  (1-36  lbs.  of  dry  sugar  per  gallon  and  56  owts.  of 
dry  sugar,  not  concrete,  per  acre,  made  by  means  of  the  Concretor.) 

I  am,  dear  Sir, 

Yours  truly, 

LiUBEiircE  Plait. 

I  am  crushing  cane  now  which  is  a  mixture  of  green  Natal  and 
China  cane,  over  ripe,  being  two-and-a-half  years  old.  I  am 
getting  of  first  sugar  from  it  much  more  than  1  lb.  per  gallon ; 
density,  10°  B.  Price  of  the  sugar  25s.  per  cwt.  Nice  colour, 
but  little  grain. 

I  find,  also,  a  great  saving  in  fuel,  so  great  that  I  have  enough 
to  spare  of  megass  to  half  supply  the  engine  boiler,  one  of  Howard's. 
"Wood  is  getting  scarce  and  fuel  is  a  most  important  item  with  coal 
at  £3  IDs.  per  ton. 


CYCLONE  IN  THE  ISLANDS  OF  REUNION  AND 
MAURITIUS. 


The  Island  of  Reunion,  which  has  undergone  so  many  misfcir- 
tunes  during  the  last  ten  years,  has  recently  been  devastated  by  a 
cyclone,  of  which  the  violence  exceeded  that  of  any  hurricane  of 
which  the  inhabitants  have  any  recollection.  The  disaster  is  felt 
BO  much  the  more  in  that  our  colony  afforded  prospect  of  most 
splendid  crops  which  would  have  restored  the  deficiencies  of 
recent  years.  Many  sugar  manufactories  have  been  laid  bare  and 
shaken,  numerous  buildings  have  fallen  down,  and  large  quantities 
of  beasts  have  been  crushed  under  the  debris.  Bridges,  highways, 
works  of  art,  communal  buildings,  aild  also  the  houses  in  villages 
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and  hamlets  hare  suffered  consideraMy.  The  town  of  St.  Paul 
has  been  partly  submerged,  and  boats  had  to  be  used  to  save  the 
inhabitants.  It  is  difficult  to  estimate  the  devastation  in  the  crops 
of  sugar,  it  appears  considerable,  and  it  is  supposed  that  the  loss 
will  amount  to  fifty  per  cent.  "We  give  this  estimate,  however, 
under  reserve. 

The  same  cyclone  has  ewept  over  the  Island  of  Mauritius,  and 
it  is  reported  from  that  Island,  that  independently  of  the  delay  in 
forwarding  the  sugar,  it  will  have  the  effect  of  reducing  the  pro- 
duction of  the  present  season,  for  the  large  canes  still  standing 
have  suffered  seriously,  and  no  doubt  the  yield  will  be  proportion- 
ately affected.  The  young  plantations,  not  having  as  yet  obtained 
their  full  development  sustained  little  injury,  and  it  is  oven 
probable  that  they  will  be  improved  by  the  hea^'y  rains  which 
have  accompanied  the  phenomenon.  The  effect  of  the  long 
draught  in  the  beginning  of  the  cutting  of  the  canes,  the  con- 
tinued rain  which  followed,  and  lastly  the  cyclone,  have  strangely 
modified  the  first  estimate  of  the  present  crop,  which  was  generally 
put  down  at  159,000  tons.  At  the  present  moment,  if  125,000  or 
130,000  tons  can  be  obtained,  the  planters  may  consider  themselves 
fortunate. — Journal  des  Fabricants  de  Sucre. 


No.  6. 

Ammottic  PnosTHATB  AS  A  PuRiFiEa  I'OE  Syucps. — When  the 
amount  of  salts,  especially  of  alkalies,  passes  a  certain  percentage 
in  a  sugar  liquor,  a  mass  is  obtained  from  which  it  is  exceedingly 
dilRcuU  to  crystallize  sugar.  In  such  cases  the  use  of  ammonic 
phosphate  is  recommended^  which  gives  insoluble  phosphates,  and 
gives  ammoniacul  salts,  or,  with  free  alkalies  and  alkaline  earths, 
gives  free  ammonia,  which  can  be  eliminated  by  boiling  or  passing 
tlirough  bone-black. — Zeitschrift  filr  Zuckerindustrie. 
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No.  7. 

The  Fattits  of  the  Polaeiscope  Test  of  Stjgaes  :  theik 
Causes,  and  the  Means  of  Avoiding  them. — B.  Haas. — These 
are — 

(A)  Faults  in  the  method  of  examination. 

(B)  Faults  in  the  instrument  itself. 

(C.)  Faults  induced  by  subjective  phenomena. 

(A)  The  method  adopted  by  some  of  using  a  solution  of  a  given 
specific  gravity  is  correct  only  for  pure  sugar,  and  for  others  is 
necessarily  faulty,  giving  results  too  small  by  1  to  1  ^  per  cent. 
Besides  this,  there  are  incorrect  determination  of  the  zero  point, 
incorrect  weighing,  screwing  the  ends  of  the  tube  too  tight,  lack  of 
uniformity  in  the  temperature,  insufficient  mixture  of  the  plumbic 
acetate  with  the  sugar  solution,  not  filling  the  measuring  flask 
exactly,  incorrect  weights  and  measuring  flasks,  presence  of  alkaline 
earths  (1  part  of  lime  neutralizing  the  effect  of  1'12  parts  of  sugar). 
The  presence  of  caustic  alkalies  and  their  carbonates  has  a  similar 
effect.  Presence  of  asparagine  and  aspartic  acid  (the  former  rotates 
the  ray  to  the  right,  the  latter  to  the  left).  Presence  of  metapectic 
acid  (1  part  metapectic  acid  neutralizing  the  cfiect  of  IJ  parts 
cane  sugar).  Alcohol  alters  the  rotatory  power  of  inverted  sugar. 
Inversion  by  hydrochloric  acid  causes  a  coloration  of  the  solution, 
which  detracts  from  the  exactness  of  the  determination.  Oxalic 
acid  is  to  be  recommended  instead.  Syrups  and  molasses  contain 
so  many  substances  which  afiect  the  light  that  results  with  them 
can  only  be  considered  as  approximate.  Basic  lead  acetate  alters 
the  indications  of  inverted  sugar  so  as  to  give  unreliable  results. 
The  accuracy  is  always  greater  the  larger  the  precipitate  produced 
in  clearing  the  solution  of  any  sugar. 

In  the  second  case  (B),  faulty  construction  of  the  quartz  prism 
attached  to  the  scale.  The  relation  between  the  rotatory  power  of 
quartz  and  that  of  sugar  not  having  been  exactly  determined, 
another  element  of  uncertainty  is  introduced,  inaccuracy  in  the 
length  of  the  tube,  improper  annealing  of  the  glasses  covering  the 
ends  of  the  tube. — Zeitschrift  fiir  Ziickerindustrie. 
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Stocks  op  Suoah  in  the  Chief  Maekets  of  the  "Woeld  on  the 
End  of  Apeil,  foe  Theee  Yeabs,  in  inotrsANBS  of 

TONS,   10  the  NEAEESI  THOUSAND. 


1873.  1872.  1871. 

Great  Britain   145  . . . .  83  ....  108 

France                                   Ill              59   92 

HoUand                                  63             46   33 

Germany  (ZoUvcrein)                  20             23    33 

Six  other  entrepdts   8....      3,...  3 

Total  in  Europe   347  214  269 


CONSTTMPTION   OF   SuGAE  IN  EUEOPE  AND  THE  TJnITED   SiATES,  FOB 


Theee  Yeaes  ending  30in  Apeil,  in  thousands  of  tons. 


1873. 

1872. 

1871 

708  . 

..  697  .. 

..  726 

253  . 

..  287  .. 

..  367 

Germany  (ZoUvcrein)   . . 

362  . 

..  182  .. 

..  154 

27  . 

..    24  .. 

..  27 

105  . 

..  109  .. 

. .  93 

1,355 

1,299 

1,367 

Estimated  Ceop  of  Beet  Eooi  Sugae  on  the  Continent  of  Eueope, 

FOE  THE  ENSUING  SeASON,  COMPAEED  WITH  THAT  OF  THE  THEEE 

PEEVious  Seasons. 
(From  Licht's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons.  Tons. 

France   395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (Zollverein)  260,000  ..  189,000  ..  263,000  ..  217,000 

Austro-Hungarj'          205,000  ..  162,000  ,.  182,000  ..  151,000 

Eussia  and  Poland  ..  150,000  ..    90,000  ..  135,000  ..  133,000 

Belgium    80,000  . .    72,000  . ,    50,000  . .  44,000 

Holland  and  other 

Countries   35,000..    25,000..    17,000..  12,000 


Total 


1,125,000      873,000      942,000      846,000 " 


SUGAR  STATISTICS— GEEAT  BEITAIIST. 
To  14Tn  JviiTE,  1873  and  1872.    In  Thoiisanbs  of  Tons,  to  the  Neaeest  Thousand. 


a 


STOCKS 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

Britisli  West  India 

16 

3 

2 

17 

38 

22 

31 

.  6 

5 

23 

65 

58 

32 

4 

5 

22 

63 

59 

British  East  India 

13 

2 

15 

4 

15 

3 

18 

8 

11 

4 

15 

11 

4 

1 

1 

2 

8 

5 

9 

2 

11 

11 

33 

29 

10 

2 

11 

9 

32 

31 

3 

6 

1 

7 

17 

12 

1 

5 

4 

10 

20 

26 

3 

3 

14 

20 

24 

Porto  Rico,  &c.  . . 

2 

9 

1 

12 

6 

1 

13 

3 

17 

8 

2 

7 

2 

11 

6 

jlLUUliiu  OC  J  a  V  a   .  . 

25 

8 

4 

37 

15 

16 

7 

5 

6 

34 

29 

12 

5 

6 

6 

29 

37 

2 

27 

2 

6 

37 

20 

4 

40 

4 

9 

57 

51 

4 

26 

3 

9 

42 

44 

3 

2 

5 

4 

16 

8 

6 

17 

47 

54 

18 

9 

7 

27 

61 

64 

Total,  1873  . . 

68 

56 

6 

39 

169 

88 

93 

84 

35 

79 

291 

263 

92 

67 

35 

89 

273 

276 

Total,  1872  . . 

31 

22 

6 

29 

81inc 

rease 

70 

60 

36 

97 

28inc 

rease 

80 

64 

36 

96 

3  dec 

srease 
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STATE  AND  PE0SPECT8  OF  THE  SUGAR  MARKET. 

The  agitation  caused  by  the  change  in  sugar  duties  seems  to  be 
passing  away  and  things  are  settling  down  into  a  more  normal 
condition.  The  steady  demand  for  sugar  and  the  freedom  with 
which  holders  have  met  the  market  have  caused  very  little 
alteration  in  the  prices. 

The  stock  since  about  the  end  of  May  has  been  increasing 
steadily,  whilst  the  price  is  very  far  from  attaining  the  height  at 
which  it  stood  before  the  reduction  of  the  duties. 

No.  12  Havana  afloat  is  quoted  at  26s.  to  26s.  6d.  per  cwt.,  as 
compared  with  36s.  in  1872  ;  fau-  to  good  refining  Muscovadoes, 
22s.  to  22s.  6d.,  showing  a  decline  of  Is.  Gd.  from  last  month; 
middling  to  good  brown  Bahia,  18s.  Gd.  to  19s.  Gd.,  also  showing  a 
slight  decline.  This  decline  is  to  be  accounted  for  by  the  fact 
that  the  refiners  are  still  abundantly  supplied  and  the  demand  is 
limited ;  the  transactions  which  have  taken  place  in  cargoes  afloat 
and  in  parcels  on  the  spot  are  still  very  moderate. 

The  imports  for  the  half  year  show  an  increase  of  26,484  tons ; 
whilst  the  deliveries  show  a  decrease  of  3,497  tons.  Stocks  again 
show  an  increase  of  81,076  tons  over  those  of  corresponding  date 
of  1872. 

In  re/ined  sugar  there  has  been  a  good  demand  for  all  descrip. 
tions,  with  prices  rather  in  favour  of  sellers.  The  price  of 
common  refined  lump  is  35s.  Gd.  to  36s.,  compared  with  42s.  and 
42s.  6d.  in  the  preceding  year,  and  showing  a  slight  falling  off 
from  last  month's  quotations. 


THE 
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The  writers  alone  are  responsible  for  their  statements. 
For  Table  of  OotUenUt  see  opposite  the  last  page  of  each  Number. 


TO  OUR  SUBSCRIBERS. 


"With  this  number  The  Sugar  Cane  enters  upon  the  fifth  year  of 
its  existence,  and  this  appears  a  fitting  opportunity  to  again  beg 
your  hearty  co-operation. 

The  Sugar  Cane,  like  all  magazines  devoted  to  a  special  purpose, 
has  the  almost  necessary  di'awback  of  being  limited  to  ii  com- 
paratiyely  narrow  circle  of  readers.  This  not  only  circumscribes 
our  endeavours,  but  prevents  us  attaining  to  the  fullest  extent  of 
our  powers.  We  wisli  to  make  our  magazine  as  indispensable  to 
those  connected  with  the  sugar  trade,  as  is  the  machinery  they 
use  ;  but,  to  bo  al)lc  to  accomplish  this,  we  must  have  the  funds 
only  to  bo  obtained  by  increased  circulation  or  enlianced  piicc. 
At  present,  comparatively  large  as  the  circulation  is,  this  want 
prevents  us  to  a  great  measure  from  entciing  upon  many  fruitful 
fields  of  investigation,  since  the  absence  of  di-awings  needful  to 
illustrate  such  articles  would  limit  the  value  they  would  otherwise 
possess  for  manufacturers  and  planters. 

We  shall  however  in  the  following  numbers,  as  we  have  done 
more  than  usual  in  the  recent  ones,  give  illustrations  accompany- 
ing tlie  various  papers  in  the  magazine,  but  if  such  a  course  is  to 
be  continued  our  circulation  must  be  increased.  We  trust  that 
those  of  our  friends  who  take  an  interest  in  the  usefulness  of  The 
Sugar  Cane  will  use  their  influence  to  extend  the  list  of  its 
subscribers, 
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The  various  numbers  of  The  Sugar  Cane  afford  to  those  connected 
with  the  manufacture,  as  well  as  to  planters,  an  invaluahle  record 
of  the  many  phases  through  which  the  industry  has  passed,  and 
an  index  to  the  intellectual  activity  of  the  men  who  are  making  a 
minute  study  of  the  chemical  economy  of  sugar  manufacture. 
"We  have  treated  very  fully  of  Agricultural  Chemistry  as  applied 
to  cane  growing,  but  mere  theoretical  expositions  are  of  compara- 
tivcly  little  value  unless  accompanied  by  tlie  experiences  of  those 
who  are  prosecuting  this  study  in  those  countries  where  the  cano 
grows.  To  planters  then  wo  appeal  for  records  of  their  experience ; 
if  they  will  kindly  give  us  the  knowledge  thoy  have  acquired  by 
long  observation,  and  sliow  how  their  results  agree  with,  or  differ 
from  the  theoretical  teachings  of  chemical  experts,  the  value  will 
be  inestimable  both  to  themselves  and  those  who  are  working  in 
the  same  groove.  Though  all  men  arc  fallible,  still  from  many 
counsellors  wisdom  can  be  gleaned. 

We  would  also  wish  to  call  attention  to  our  advertising  columns. 
From  its  wide-spread  circulation  in  Great  Britain,  the  United 
States,  and  throughout  the  Tropics,  and  from  the  fact  of  its  being 
the  only  magazine  devoted  to  the  subject  in  the  English  language, 
The  Sugar  Cane  presents  peculiarly  advantageous  opportunities  for 
advertising  all  matters  connected  with  the  Sugar  Trade,  which 
will  thus  be  brought  before  a  class  of  readers  who  would  other- 
wise lack  the  opportunity  of  becoming  acquainted  with  them. 
More  extended  use  of  this  means  of  making  known  the  special 
wants  of  those  connected  with  the  Trade,  would  prove  a  gain  fo 
the  advertisers  and  enable  us  to  develope  the  xisefulncss  of  the 
magazine  in  the  direction  previously  indicated. 

Papers  also  from  the  pens  of  our  foreign  readers  will  receive  all 
attention,  and  we  may  thus  help  to  put  the  chemistry  of  the 
agricujture  of  the  sugar  cane  on  a  secure  foundation.  There  are 
many  interesting  points  on  which  even  short  notes  would  be 
peculiarlj^  acceptable  to  many  who  are  at  present  almost  in 
ignorance  of  what  is  going  on  in  our  colonies.  For  instance, 
meteorological  reports,  combined  with  the  health  or  disease  of  the 
sugar  cane,  is  a  subject  on  which  at  present  little  or  nothing  has 
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been  -written,  and  is  one  of  the  most  important  awaiting  investiga- 
tion. 

The  beetroot  industry,  whicli  by  its  sanguine  partisans  is 
believed  to  be  destined  to  furn^  all  the  sugar  consumed  in  the 
temperate  zones,  and  thus  to  ^Ifcct  the  ruin  of  its  parent.^^he 
sugar  cane  industry,  otvcs  no  small  part  of  its  vitality  and  con- 
sequent increase  to  the  excellent  means  that  it  possesses  in  its 
recognized  organs  for  the  record  of  improvements  in  manufacture 
and  agriculture  and  the  interchange  of  ideas.  To  many  among 
the  most  thoughtful  and  discerning  whose  capital  or  talents  are 
embarked  in  cane  sugar  production,  the  present  seems  a  time 
when  it  is  indispensable  that  the  cane  should  possess  as  valuable  a 
literature  as  the  beet,  and  it  is  for  those  who  unite  in  these 
enlightened  views  to  further  the  interests  of  the  cane  by  heartily 
supporting  this,  the  first  serious  attempt  to  establish  such  a 
standard  literature. 


ON  THE  USE  OF  WET  MEGASS  AS  FUEL  * 
Br  Alfeed  Fetee. 

{Continued  from  pane  351.) 

Amottstt  or  Inevitable  Loss  of  Heat  fhom  the  Use  of  "Wei 
Megass. — Hitherto  it  has  been  assumed  that  in  all  the  examples 
considered,  the  combustion  has  been  perfect.  It  will  be  convenient 
to  continue  this  assumption  and  leave  the  difEiculties  in  the  way 
of  the  perfect  combustion  of  damp  fuel  for  after  consideration. 

In  practice,  average  di-y  megass  will  be  fairly  represented  by 
quality  No.  3,  which  is  composed  of  ten  parts  of  dry  fibre  and 
two  parts  of  moisture.  If  megass  were  burnt  direct  from  the 
mill  its  average  quality  would  be  represented  by  No.  5,  wliich  is 
ten  parts  of  fibre  and  sixteen  parts  of  moisture.  (See  p.  345). 
The  other  varieties  may  for  the  present  be  dismissed  from  notice. 
One  pound  of  fibre  with  its  associated  moisture,  making  "  average 

•Erratum. — Page  337,  seventh  line  from  bottom,  for  "cane"  read.  Juice. 
Page  347,  seventh  line  from  hottom,  for  "  160° "  read  65°. 
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dry  megass  "  (No.^  3),  will  furnish  4342  available  units  of  licat, 
but  this  is  upon  tlio  supposition  that  the  sugar  in  the  remaining 
juice  will  servo  as  fuel.  Unless  megass  be  dried  with  great 
rapidity,  the  sugar  is  decomposed  and  lost,  and  in  this  case  it  wUl 
not  be  safe  to  reckon  more  than  20  units  as  due  to  the  sugar. 
The  available  heat  will  then  be  reckoned  as  4262  units.  "Wot 
mcgnBS  (No.  5)  containing  one  pound  of  fibre  will  furnish  3212 
units  available,  being  a  diminution  of  1050  units,  or  24 -6  per  cent. 
The  available  heat  of  a  pound  of  steam  coals  is  9841  units,  so  that 
the  loss  by  using  as  fuel  a  pound  of  fibre  made  damp  (62  per 
cent.),  instead  of  its  being  less  damp  (17  per  cent.),  is  equal  to 
•107  lbs.  of  coal. 

Or  to  express  it  differently, — one  hundred  tons  of  canes  passed 
through  a  mill  which  expresses  66  per  cent,  in  juice,  which  when 
clarified  and  cooled  to  80"  Faht.,  gauges  10°  B.,  will  make  13'2 
percent.,  or  13tons4cwts.  of  concrete.  It  will  yield  13  tons 
of  dry  fibre,  which  as  it  leaves  the  mill  will  be  laden  with  juice, 
and  will  weigh  33-8  tons.  This  megass,  when  caused  to  lose 
sufiicient  moisture  to  become  "  average  dry  megass,"  will  weigh 
15'6  tons.  It  has  been  shown  that  tho  loss  of  available  heat 
arising  from  tho  use  of  tho  wet  megass  (No.  5),  instead  of 
"average  dj-y"  (No.  3),  is  equal  to  -107  lbs.  of  coal  for  each  pound 
of  fibre  so  used.  In  like  manner,  tho  loss  arising  from  the  use  of 
33-8  tons  of  wet  megass,  instead  of  15-6  tons  of  "  average  dry," 
will  be  13  X  '107  =  1-391  tons  of  coal,  or  31-3  lbs.  of  coal  for 
each  ton  of  canes,  or  10'53  per  cent,  of  the  weight  of  concrete  in 
coals. 

If  a  Central  Factory  which  crushes  24,000  tons  of  canes  in  a 
season  were  to  bum  wet  megass  from  the  mill,  instead  of  "average 
dry,"  and  such  megass  could  bo  completely  burnt,  it  would  involve 
tho  use  of  additional  fuel  equal  to  333  tons  of  coals.  If  these 
were  worth  fifty  shillings  per  ton  at  the  factory,  it  would  involve 
an  outlay  of  £832  per  annum.  From  tliis  amount  it  would  be 
needful  to  deduct  the  cost  of  labour  incurred  in  megass  drying, 
also  tho  interest,  depreciation,  rci)airs,  and  insurance  of  megass 
loge.    The  use  of  wet  megass  as  fuel  would  increase  the  cost  of 
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concrete  by  threepence  per  cwt.,  lessened  by  the  expenses  above 
given.  It  may  he  stated  rowidli/,  that  even  at  the  presetit  high  price 
of  coal  the  use  of  wet  megass  will  not  increase  the  cost  twopence  per 
cwt.,  provided  the  megass  can  ie  rapidly  and  peifectly  burnt  and  the 
heat  utilized. 

Effect  of  use  of  "Wet  Megass  on  Eate  of  CoMBUSTiojf. — A  bonfire 
fed  with  diy  sticks  or  shavings  may  be  aptly  compared  to  a  fire  of 
dry  megass.  The  long,  clear,  smokeless  flame  conveys  heat,  the 
intensity  of  -which  could  not  be  maintained  without  rapid  com- 
bustion of  the  fuel.  When  a  quantity  of  weeds  or  grass  is  thrown 
upon  such  a  bonfire  the  flame  at  once  disappears  and  a  dense 
smoke  supplies  its  place.  Little  heat  beyond  that  which  becomes 
latent  by  converting  the  moisture  into  steam  is  then  disengaged ; 
the  rate  of  combustion  is  reduced  and  the  fire  slowly  smoulders. 
The  difficulty  with  which  wet  fuel  can  bo  induced  to  burn  may  be 
illustrated  by  a  familiar  example.  Dried  orange  peel  bums  with 
great  facility,  the  essential  oil  contained  in  the  skin  assisting  the 
combustion.  It  is,  however,  impossible  to  bum  fresh  and  therefore 
damp  peel ;  in  fact  if  a  piece  of  peel  be  forced  into  the  midst  of  a 
hot  fire  it  simply  chills  the  surrounding  coals,  and  for  a  consid- 
erable time  does  not  even  lose  its  colom-.  As  the  moistm-e  is 
slowly  driven  out  of  the  thick  skin  the  edge  becomes  charred,  and 
little  by  little  the  black  fringe  encroaches  upon  the  yellow  surface. 
'No  published  data  from  which  we  can  calculate  the  extent  to 
which  the  rate  of  combustion  is  rediiced  by  the  presence  of  various 
proportions  of  water,  are  known  to  tlie  writer,  but  from  the 
foregoing  fainUiar  illustrations  it  will  be  seen  that  the  rate  will  be 
greatly  affected  by  the  addition  of  not  less  than  forty-five  per  cent, 
of  moisture.  The  rate  of  combustion  is  governed,  all  other  con- 
ditions being  equal,  by  the  temperature  of  the  buming  fuel,  and 
by  the  supply  of  oxygen.  It  has  been  shown  (p.  345)  that  the 
maximum  temperature  of  the  products  of  combustion  of  damp 
megass  (So.  5)  is  1160°,  whilst  that  from  "average  dry"  is 
1786°,  the  difference  being  626°.  The  temperature  of  the  products 
of  combustion  is  not  that  of  the  centre  of  the  fire,  but  these 
figures  serve  to  show  that  the  difference  must  at  any  rate  be  very 
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great.  As  the  rate  of  combustion  of  wet  fuel  is  slow,  and  as  the 
temperature  of  tlie  products  of  its  combustion  is  low,  tlic  gases 
on  entering  tlie  chimney  will  be  less  heated  than  when  dry  fuel  is 
employed.  The  cooler  gases  produce  a  diminished  draught,  and 
this  by  lessening  the  supply  of  oxygen  to  the  furnace  further 
reduces  the  rate  of  combustion.  "VVet  megass  is  heavy  and  lies 
more  compactly  together  than  dry :  in  this  condition  it  opposes 
and  limits  the  passage  of  air  through  the  fire  and  combustion  is 
still  further  checked  in  consequence. 

If,  in  the  absence  of  experiment,  it  bo  assumed  that  twice  the 
grate  area  will  be  needed  to  bum  an  equal  quantity  of  fibre  in  the 
condition  of  wot  megass  'No.  5  that  is  requii-ed  to  burn  it  in  the 
average  dry  state  No.  3,  the  relative  extent  of  grate  area  required 
to  liberate  the  same  number  of  available  units  of  heat  may  be 
computed.  This  will  prove  to  be  2-65  for  wet  megass,  to  I'OO 
for  average  dry. 

The  weight  of  wet  megass  needed  to  liberate  the  same  amount 
of  available  heat  as  one  pound  of  average  dry  is  2'88  pounds. 

Sectionai  Are.4.  of  C'htmkey. — On  reference  to  the  table  at 
page  345,  it  will  be  seen  that  when  average  dry  megass  is  used, 
the  volume  of  gases  passing  the  chimney  is  299  cubic  feet  consequent 
on  the  combustion  of  one  pound  of  fibre,  combined  with  two-tenths 
of  a  pound  of  moisture.  Two  pounds  and  six-tenths  of  damp 
megass  (No.  5)  contain  one  pound  of  fibre,  and  iu  consequence  of 
the  greater  quantity  of  steam  mingled  with  the  products  of 
combustion  the  volume  of  gases  in  the  chimney  is  376  cubic  feet. 
It  has  been  shown  that  one  pound  of  fibre  in  the  dried  fuel 
liberates  4262  available  imits,  and  one  pound  of  fibre  in  the  damp 
fuel  liberates  3212  available  units;  therefore,  for  tl:e  production 
of  equal  quantities  of  available  heat  in  equal  time,  always  sup- 
posing that  the  combustion  is  perfect,  the  temperature  of  the 
gases  in  the  chimney  and  their  velocity  alike,  the  sectional  area 
of  the  chinmey  for  the  furnace  burning  damp  fuel  will  be  to  that 
of  the  furnace  burning  average  diy  megass  as  1-68  ai-e  to  1. 

Comparing  these  with  chimneys  constructed  for  receiving  the 
products  of  combustion  of  coal,  the  relative  capacities  will  be: — 
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Sectional  area. 

Chimney  for  furnace  burning  average  coals   I'OO 

Ditto  ditto  average  clrymcgass  (No.  3)  1-06 

Ditto  ditto  damp  megass  (No.  5).  ..  luG 

In  practice,  however,  three  circumstances  must  not  he  over- 
looked:  1st.  No  fumace  has  hitherto  been  constructed  in  which 
it  has  been  possible  to  burn  as  much  wet  megass  as  woxild  liberate 
the  same  amount  of  available  heat  as  would  be  released  by  the  use 
of  di-y  megass.  2nd.  It  would  not  be  prudent  to  provide  a  chimney 
(except  in  rare  instances)  of  capacity  only  sufficient  to  take  the 
gases  from  dry  megass.  3rd.  The  more  open  character  of  a 
megass  fire,  the  gi'oatcr  openings  between  the  lire  bars  and  the 
circumstance  that  the  flues  are  not  led  round  about  the  boilers  or 
coppers,  as  the  flues  from  coal  flres  are  led  round  steam  boilers, 
renders  it  possible  to  supply  the  megass  furnace  with  sufficient 
air  without  having  recom-se  to  very  lofty  chimneys. 

Sectional  Aeea  of  Fltos  EEariEED  foe  Damp  Megass.  Moles- 
worth  recommends  the  sectional  area  of  the  flue  at  the  bridge  of  a 
land  steam  boiler  to  be  1 8  square  inches  for  the  evaporation  of  a 
cube  foot  of  water  per  hour ;  and  for  tubular  boilers  the  sectional 
area  of  the  tubes  to  be  10  square  inches  for  the  evaporation  of  the 
same  quantity  of  water.  It  is  needful,  that  for  multitubular  boil- 
ers, the  area  of  tubes  shall  be  accurately  proportioned  to  tlie  rate 
of  combustion.  If  tlic  area  be  too  contracted  the  velocity  of  the 
gases  through  the  tubes  is  raised,  and  the  increased  friction  checks 
the  (b'aught  and  reduces  the  power  of  the  boiler ;  and,  if  the  area 
be  too  great  the  gases  do  not  pass  equally  through  the  tubes  ;  soot 
and  dust  accumulate  in  them;  and  a  more  costly  construction 
cfiects  no  more  work.  The  discrepancy  in  the  two  foiinula;  above 
quoted  is  not  very  gi-eat,  for  in  the  example  of  the  multitubular 
boiler  much  of  the  heat  having  been  abstracted  before  the  gases 
reach  the  tubes  their  volume  is  much  reduced.  It  may  therefore 
be  accepted  that  18  square  inches  of  area  arc  rcquu-ed  to  pass 
the  gases,  when  most  expanded,  from  the  combustion  of  as  much 
coal  as  is  needed  to  evaporate  1  cubic  foot  of  water  per  hour.  Mr. 
Longi-idge  has  shown  that  the  amount  of  water  at  boiling  point 
converted  into  steam  from  one  pound  of  coal  was  from 
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C'ylindiical  boilers,  ^vitl^  two  flues  C'80  lbs.  to  8-Gl.  Average  7-60. 
Ditto       ditto      with  seven  flues      7 '09  lbs.         Average  7'09. 

"  Galloway's  "  boiler  '  8-35  lbs.  to  8-61    Average  8-48. 

"WTicn  tlic  cold  water  is  used  to  feed  tlic  boiler  a  less  quantity  of 
water  will  be  evaporated.  Taking  this  into  account  it  will  be  fair 
to  reckon  that  in  practice  one  pound  of  coal  may  be  employed  in 
converting  six  pounds  of  cold  water  into  steam,  or  10-4  lbs.  of  coals 
•will  bo  consumed  to  evaporate  a  cube  foot  of  water.  It  has  been 
shewn  at  p.  345,  that  for  each  pound  of  coal  burnt  in  the  furnace, 
651  feet  of  gases  at  C00°  will  ascend  the  chimney.  It  has  also 
been  shown  that  the  maximum  temperature  of  the  products  of 
combustion  of  coal  is  2150°.  All  gases  expand  for  an  increase  in 
temperature  of  1"^.  The  gases  at  their  maximum  temperature  would 
occupy  2-46  times  tlieir  volume  at  600°,  but,  as  a  portion  of  the 
heat  would  be  absorbed  by  the  boiler  flue  before  the  bridge  would 
bo  reached,  it  may  be  well  to  reckon  the  volume  of  the  gases  at 
the  bridge  at  2-4  times  that  in  the' chimney.  From  these  data  it 
follows  that  the  evaporation  of  one  cube  foot  of  water  with  10-4 
lbs.  of  coal  in  one  hour,  and  the  products  of  combustion  passing 
18  square  inches  of  area  at  the  bridge,  the  gases  will  be  passing 
at  the  speed  of  36  feet  per  second. 

Each  pound  of  coal  consumed  per  hour  rcqxiires  1'73  inches  at 
the  bridge. 

Furnaces  as  usually  constracted  to  burn  megass  require  the  area 
nt  the  bridge  to  be  suflieicnt  to  permit  the  easy  passage  of  the  gases 
expanded  to  the  volume  due  to  their  maximum  heat,  for  no  portion 
of  the  heat  is  extracted  before  they  reach  it,  as  is  the  case  with 
the  gases  from  the  coal  fire  in  the  flue  of  a  Cornish  boiler.  Having 
found  that  the  velocity  of  the  gases  at  the  bridge  should  be  36  feet 
per  second,  the  bridge  area  of  a  furnace  constnieted  for  the  burning 
of  "average  dry  megass"  may  be  calculated.  The  maximum 
temperature  is  1786°,  and  the  volume  of  gases  in  the  chimney  from 
1  lb.  of  fibre  is  299  cube  feet.  These,  at  1786°,  will  occupy  2-12 
times  this  bulk,  or  634  feet.  The  sectional  area  of  the  flue  at  the 
bridge  will  be  -704  square  inches  for  each  pound  of  fibre  consumed 
per  hour  in  the  condition  of  "  average  dry  moga.«s." 
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One  pound  of  fibre  witli  moisture  sufficient  to  make  wot  megass 
(Ko.  5),  that  is  to  say,  2-6  lbs.  of  such  wot  megass  wlicn  burnt, 
discharge  into  the  chimney  376  cube  feet  of  gases  and  vapour.  When 
these  ■were  dilated  by  their  maximiim  temperature  of  1160°,  they 
occupied  1'52  times  that  bulk,  or  572  feet.  To  attain  a  speed  of 
36  feet  per  second  a  sectional  area  of  -59  inches  will  be  required  at 
the  bridge. 

The  relative  sectional  areas  at  the  bridge  for  the  combustion  of 
so  much  fuel  as  produces  an  equal  amount  of  available  heat  are  : 

Area  at  bridge  for  coal   1-00 

,,  average  dry  megass  (Ko.  3)  1-06 

,,  damp  megass  (No.  5). .    . .  '96 

(To  be  continued.) 


ON  THE  PRESENT   PROSPECTS  OF  BEET   SUGAR  IN 

CANADA. 


This  most  important  matter  may  now  be  said  to  be  fairly  before 
the  Canadian  public.  For  the  past  three  years  it  has  been  fully 
discussed  in  our  principal  agricultural  and  other  influential  papers, 
and  there  are  now  before  the  Legislature  of  the  Dominion  a  series 
of  resolutions  relating  to  the  industry,  the  most  important  of  which 
is,  that  the  manufacture  of  beet  sugar  shall  be  free  of  duty  for  ten 
years  after  its  establishment;  this  was  brought  forward  by  a  strong 
portion  of  the  opposition,  and  was  so  well  received  by  the  House, 
that  the  Oovcrnraent  was  induced  to  promise  to  take  the  matter 
Tip,  and  upon  this  promise  the  resolutions  were  withdrawn.  Some 
of  the  members  of  the  Government,  especially  the  Minister  of 
Agriculture,  are  known  to  be  strongly  in  favour  of  encouraging 
the  manufacture ;  the  whole  of  the  French  section  of  the  House 
is  in  favour  of  it,  and  the  public  feeling  is  generally  so  strong, 
that  the  Government  see  it  cannot  be  resisted,  and  will,  it  is 
believed,  most  wisely  give  way  and  allow  the  manufacture  to  be 
free,  until,  at  all  events,  the  revenue  becomes  seriously  affected  by 
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the  lessening  of  imported  sugar,  a  thing  -which  cannot  be  expected 
to  happen  within  the  next  ton  years. 

One  of  the  arguments  made  use  of  against  the  resolutions  was, 
that  there  was  no  necessity  for  them,  that  the  manufacture  of  beet 
sugar  could  not  be  expected  to  become,  for  some  time,  more  im- 
portant than  maple  sugar,  which  is  quite  free,  and,  although  strictly 
a  domestic  manufacture,  is  produced  in  the  aggregate  in  large 
quantities.  Not  only  do  some  families,  favourably  situated,  use  it 
altogether,  but  large  quantities  are  for  sale.  It  is  a  "pet 
manufacture,"  and  takes  place  when  there  is  little  else  to  do  on 
the  farm  ;  and  it  is  so  favourite  a  condiment  with  the  public,  that 
it  sells  as  an  article  of  luxuiy,  at  a  higher  price  than  the  best  cane 
sugar.  Everybody  is  fond  of  it.  It  is  melted  down  with  water 
into  molasses  and  used  for  sweetening  breakfast  and  other  cakes, 
such  as  buckwheat  cakes,  Johnny  cakes,  and  a  hundred  other 
preparations,  which  originated  with  the  early  settlers,  when  good 
bread  was  difiB^cult  to  be  had,  and  when  substitutes  were  a  necessity, 
and  those  substitutes  have  now  grown  into  a  luxury.  For  these 
purposes  "  maple  molasses  "  are  considered  far  superior  to  the  best 
golden  syrup  and  other  sugar-house  productions,  and  arc  valued 
accordingly.  It  will  thus  be  seen  that  domestic  sugar,  prepared 
"  free  ef  duty,"  is  no  new  idea  to  the  Canadian  mind,  and  as  beet 
root  sugar  must  always  bo  refined  by  capitalists,  and  in  large 
quantities,  the  collection  of  duties,  when  the  revenue  shall  bo 
affected  by  the  increase  of  production,  will  be  an  easy  matter. 

The  proposers  of  the  resolutions,  in  answer  to  the  "maple  sugar 
argument,"  stated,  that  beet  sugar  necessitated  the  outlay  of  a 
large  capital,  whereas  the  manufacture  of  maple  sugar  requires  no 
capital  of  any  consequence,  and  that  capitalists  could  not  be 
expected  to  invest  their  funds  in  a  new  industry,  the  chances  of 
which  arc  always,  in  the  first  place,  against  the  manufacturer, 
unless  there  was  such  a  balance  in  their  favour,  in  the  way  of 
incidental  protection,  as  to  counterbalance  the  losses  and  disappoint- 
ments which  are  always  expected  by  prudent  people  when 
establishing  a  new  business . 

Amongst  the  information  on  beet  sugar   which  has  been 
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publislied  in  Cauada,  is  a  little  pamphlet  on  tlio  subject  noticed  in 
oxir  review  of  new  works,  which  has  been  extensively  circulated, 
and  which  has  been  carefully  prepared  by  the  author  in  such  a  way 
as  to  popularise  the  subject,  and  to  bring  it  before  the  unscientific 
reader  so  that  any  person  of  ordinary  intelligence  can  understand 
it,  and  in  which  chemical  terms  and  scientific  nomenclature,  as 
far  as  possible,  is  banished,  so  that  any  one  who  wishes  to  get  a 
reasonable  knowledge  of  beet  sugar,  can  acquire  that  knowledge 
Avithout  the  difficulties  of  struggling  against  terms  which,  although 
perfectly  easy  to  understand  by  the  scientific  reader,  at  once  act 
as  a  stop  to  those  who  are  not  acquainted  with  such  terms. 

The  turning  point  of  beet  root  sugar  must  always  be  the  carriage 
or  haulage  of  the  roots.  Beet  root  consists  of  about  80  per  cent,  of 
water,  and  we  cannot  afford  to  carry  about  water  for  more  tlian  a 
very  short  distance.  This  difiSculty  has  been  met  in  France  and 
Germany  by  the  establislimcnt  of  "Eaperies"  on  the  outside  rounds 
of  the  beet  growing  territory,  and  in  these  "Jtaperies  "  the  root  is 
reduced,  and  the  juice  is  conducted  to  the  factories  by  iron  pipes, 
through  which  tlie  juice  is  forced  often  for  a  distance  of  several 
miles.  The  Shutzenbach  method  in  Silesia  admits  of  the  use  of 
dried  roots,  the  roots  when  sliced  and  dried  become  portable,  and 
still  yield  their  sugar  witliout  difficulty. 

"When  beetroots  arc  cut  tip  and  dried,  they  are  about  equal 
weight  for  weight  in  value  to  barley,  and  can,  of  course,  be  carried 
as  far  as  that  grain  can.  It  wiU  thus  be  seen  that  the  root  must 
be  reduced  in  bulk,  for  the  purposes  of  carriage,  in  one  of  three 
ways,  viz., 

1st.  The  juice  must  bo  defecated  and  reduced  into  "concrete" 
in  the  way  pointed  out  in  the  before-mentioned  pamplilet. 
2nd.  Or,  it  must  be  dessicated  and  dried. 

3rd.  Or,  it  must  be  ground  and  pressed  at  the  Raperies,  and  the 
juice  conveyed  in  iron  pipes  from  the  outlying  plantations  of  the 
root  to  the  factory. 

For  all  practical  Canadian  purposes,  these  plans  arc  reduced  to 
the  concentration  of  the  juice  into  concrete,  and  the  drying  of  the 
roots, — for  the  pipeage  scheme  is  totally  inadmissible  in  Canada, — 
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the  roots  to  bo  profitably  raised  for  the  country  must  be  raised  at 
great  distances  from  centres,  and  conveyed  to  market  as  other  farm 
produce  is  conveyed. 

Eventually,  the  two  plans  will  be  about  equally  worked.  By 
farmers  of  greater  intelligence  the  juice  will  be  prepared  and  boiled 
down ;  by  farmer?,  who  cannot  manage  this  process,  the  root  will 
be  cut  up,  dessicated  and  dried,  and  brought  to  market  in  that 
state. 

There  is  another  point  in  this  question  of  beet  sugar  which  must, 
on  no  account,  be  lost  sight  of — namely,  the  manufacture  must  be 
so  conducted  as  to  benefit  the  land,  as  well  as  benefit  the  immediate 
funds  of  the  farmer ;  for,  if  this  he  neglected,  those  who  neglect  it 
will,  in  the  end,  assuredly  come  to  grief. 

The  cultivation  of  beetroot,  like  the  cultivation  of  all  other  root 
crops,  greatly  benefits  the  land,  provided  the  refuse  matter  be 
returned  to  the  soil.  The  cultivation  of  the  root  must  be  good, 
and  well  done,  or  the  produce  of  the  crop  will  be  unsatisfactory. 

Ey  the  plan  of  reducing  the  juice  to  concrete  on  the  farm,  or 
•within  such  a  distance  of  it  that  the  refuse  can  be  returned  to  the 
land,  the  fann  will  be  continually  benefited  by  the  increased 
quantity  of  manure  obtained ;  and  the  only  thing  which  is  with- 
drawn from  the  soil  are  "  the  salines,"  which  it  is  the  object  of  the 
refiner  to  remove  from  the  sugar.  These  salines  consist  chiefly  of 
potash  and  soda;  and,  in  Canada  at  all  events,  can  be  easily 
replaced  from  the  destruction  of  the  forests  and  other  sources  of 
potash,  or  the  salines  can  be  brought  back  in  a  crude  state  from  the 
refinery  and  returned  to  the  soil  with  the  manure. 

But,  with  the  "dried  root"  plan,  the  whole  of  the  crop,  except 
the  leaves  of  the  plant,  will  bo  carried  off  the  farm,  and  the 
consequence  will  he  deterioration,  instead  of  benefit,  to  the  land. 
Nevertheless,  there  will  always  be  found  persons  who  are  so 
careless  and  thoughtless  of  the  future,  that  this  consideration  will 
be  neglected;  and,  therefore,  those  who  go  into  the  manufacture 
of  beetroot  sugar  must  be  prepared  not  only  to  refine  the  concrete, 
but  to  extract  the  sugar  from  the  dried  roots. 

The  question  of  beet  sugar  has  progressed  in  the  United  States 
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in  even  a  greater  degree  than  in  Canada.  As  far  back  as  1865  and 
1866,  the  United  States  Government  sent  a  deputation  of  "  savans" 
to  Europe  to  learn  all  that  could  be  learned  upon  the  subject,  and 
their  report,  with  much  other  valuable  information,  is  embodied  in 
the  "  Reports  of  the  Department  of  Agriculture,"  published  by 
order  of  Congress,  for  the  years  1867  and  1868.  The  subject  is 
also  taken  up  in  the  Agricultural  Colleges  of  the  United  States, 
particularly  the  Agricultural  College  of  Massachussetts,  in  vrhich 
Dr.  Goesmann  is  professor :  that  gentleman  has  published  in  the 
American  Chemist  some  very  valuable  papers  on  the  subject. 
There  are  some  three  or  four  beet  sugar  factories,  of  large  capacity, 
now  working  in  the  United  States,  the  largest  of  which  is  in 
California,  so  that  the  manufacture  of  beet  sugar  may  now  be  con- 
sidered as  fairly  transplanted  to  the  American  continent,  and  it 
only  awaits  the  natural  growth  wliich  a  profitable  enterprise  is 
sure  of,  to  add  another  blow  to  the  production  of  slave-grown  cane 
sugar,  and  to  transfer  the  sugar  industry  from  the  tropics  to  the 
temperate  regions  of  the  world. 

E.  C. 

Toronto,  Canatlii,  1873, 


ON  THE  EFFECT  OF   SULPHUllOUS  ACID  UPON 
SOLUTIONS   OF  SUGAR. 
By  Alfeed  FErER. 

Each  few  years  witnesses  the  rediscovciy  of  the  application  of 
sulphurous  acid  as  a  bleaching  agent  for  solutions  of  sugar,  and 
it  would  seem  that  each  sanguine  inventor  fails  to  make  himself 
acquainted  witli  the  reasons  whicli  have  led  to  its  liaving  been 
discarded. 

Sulphurous  acid  is  not  free  from  the  dangerous  power  of  pro- 
ducing inverse  sugar  under  the  influence  of  heat,  and  though  this 
power  is  a  comparatively  feeble  one,  it  is  accompanied  by  the 
fatal  one  of  becoming  converted  into  sulphuric  acid.  This  acid, 
as  is  well  known,  effects  the  destruction  of  cane  sugar  with  singular 
rapidity, 
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The  planter  may  improve  the  tint  of  his  muscovado  sugar,  but 
he  will  learn  in  time  that  nearly  the  -whole  of  his  sulphur  bloom 
will  have  passed  away  when  his  samples  become  exposed  for 
sale  in  Mincing  Lane,  but  the  clamminess,  the  sure  indication 
of  inverse  sugar,  will  have  increased  tlie  drainage  on  the  voyage, 
and  will  cause  the  sugar  to  bring  a  lower  price. 

European  refiners  who  have  used  free  sulphurous  acid,  have 
found  their  copper  vessels  and  pipes  become  injured,  and  what 
is  of  much  greater  consequence,  have  found  their  animal  charcoal 
become  injured  by  the  conversion  of  the  carbonate  of  lime  into 
sulphate  of  lime.  Many  refiners  are  averse  to  purchasing  sugars 
that  have  been  made  with  bisulphite  of  lime,  and  certainly  not 
one  would  knowingly  purchase  those  that  have  been  made  from 
juice  treated  with  free  sulphurous  acid. 

The  following  experiments  are  sufliciently  suggestive : 

ExpEKiMEXi  1 . — Sulphurous  acid  was  prepared  by  boiling  sul- 
phuric acid  and  charcoal,  and  the  fumes  washed  by  passing  them 
through  water.  As  much  solution  of  SOj  as  was  equal  to  1  lb. 
sulphur  to  1  ton  of  sugar,  was  added  to  200  c.e.  of  liquor  filtered 
through  animal  charcoal  32°  B.  cold.  Notwithstanding  the 
washing,  the  solution  contained  an  unknown  quantity  of  SO3. 

Percentage  of  Proportion  of 

sulphur  glucose 

remaining  as  to  total  sugar 
Sulphui'ous  acid.       per  cent. 

Before  being  mixed   100    7-3 

Immediately  after  being  mixed — cold  92    — 

lA  hours  after  being  mixed   GO    — 

4           „             „    CO    — 

2  days    „              „    41   7-5 

Concentrated  in  evaporating  basin  \ 

immediately  after  mixing,  to  about  I  . 
40°B.,  and"70^Faht.  Time  occu- (  ~ 
pied  in  concentrating,  1  hour    . .  J 

Concentrated  under  similar  condi-  )    jj.y 

tions,  1  day  after  mixing   ) 

ExPEEiMEXT  2. — SO,  prepared  as  before,  but  the  process  of 

washing  was  conducted  with  special  precautions  for  the  arrest  of 

the  8O3. 


Ava.  1,  1873.  THE  SUGAR  CANE. 


407 


Concontrated  to  about  40°  B.,  in  25 
minutes   


Percentage  of  Proportiou  of 

sulphur  glucose 

remaining  as  to  total  sugar 
Sulphurous  acid.      per  cent. 

Before  being  mixed   100    9-8 

Immediately  after  being  mixed  ....  87    — 

1 hours  after  being  mixed  ,  .  70    — 

4           „             „    CO    — 

2  days    „             „    GG    — 

Brouglit  to  boiling  point  in  5  minutes  ) 
after  being  mixed   j  ' 

31    10-5 

Concentrated  1  day  after  being  mixed    —    lO-o 

ExPEEisiENT  3. — ^Hien  liquor  to  which  SO;  has  been  added  is 
concentrated,  a  portion  of  the  acid  is  driven  off  by  boOing,  a 
further  portion  is  converted  into  SO,,  and  the  remainder  is  found 
unchanged  in  the  concentrated  liqaior.  In  order  to  estimate  the 
proportions  of  these,  sulphurous  acid  equal  to  one  pound  of 
sulphur  to  one  ton  of  sugar  was  added  to  filtered  liquor  32°  B. 
cold,  and  this  was  concentrated  to  40°  B.  cold  in  twenty-five 
minutes.    It  was  analyzed  with  the  following  result :  — 

Sulphur  found  as  SOj   31  parts. 

Sulphur  found  as  SO3   44  ,, 

Sulphur  lost  as  SOj   25  ,, 


Sulphur  originally  added  as  SOj  ....  100 


One  pound  of  sulphur  converted  into  any  sulphui'  acid,  and 
added  to  one  ton  of  sugar,  will  require  1'75  lbs.  caustic  lime  to 
render  it  neutral,  or  78  lbs.  per  100,000. 

In  ray  paper  "  On  the  Use  of  Lime,"  {Sugar  Cane,  vol.  ii.,  pp. 
629  and  662)  tlie  eflcct  of  the  SO3  in  the  formation  of  inverse 
sugar  has  been  shown,  and  from  the  experiments  there  described, 
it  may  bo  noted  that  the  effect  of  the  acid  increases  very  much 
with  its  degree  of  concentration. 

ExPEKiMENT  3. — Solution  of  sugar  31°  B.  at  70°  filtered  through 
animal  charcoal,  with  sulphurous  acid  added  and  concentrated 
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in  evaporating  basin,  except  tlic  last  sample,  -which  was  concen- 
trated, in  a  retort  in  order  to  lessen  access  to  the  air,  and  in  this 
instance,  the  acid  was  added  during  concentration.  The  amount 
of  acid  is  reckoned  as  pounds  of  sulphur  to  the  ton  of  sugar. 


When  Concentrated. 


Proportion 
o£  S02. 


Proportion 
of  glucose 
to 

total  sugar. 


Increase 

o£ 
glucose. 


Colour. 


Extent  of 
Concentration. 


Immediately  . . . 

Immediately  after 
mixing  

One    day  after 
mixing  .... 

Immediately  after 
mixing  .... 

One    day  after 
mixing  

Immediately  after 
mixing  .... 


None 

1 
1 

■25 
■25 


7-  2.5 

9-G 

8-  7 
7-7 
7-6 
7-4 


2-35 
1-4.5 
•45 
•35 
•14 


70 

50 
35 
45 
50 
100 


J  Eathcr  heavier  than 
I      thick  treacle 

I  Equal  to  masse  cuite 
I  from  lowest  syrups 

Equal  to  molasses 

( Equal  to  thick 
( golden  syruj) 

(  Equal  to  golden 
{  sj-rup 

Almost  solid 


ExpERiiLENi  4. — The  samples  were  analysed  in  order  to  ascer- 
tain the  amount  of  SO2  remaining.    The  results  were  : — 

Concentrated 


Lhs.  S  added 
as  SO ;  to 
the  ton  of 
sugar. 
1 

■5 

.25     .  . 


Per  centago 
remaining 
immediately 
after  mixing. 
6,3 


38 


immediately 
after  mixing 
and 

examined  after 
24  hours. 
0* 

.      17t  . 

0 


Concentrated 

24  hours 
after  mixing. 
19 


ON  THE  CONVERSION  OE  STARCH  INTO  SUGAR  IN 
THE  HUMAN  BODY. 


If  any  kind  of  gi'ain,  or  indeed  the  stems  or  roots  of  any  plant, 
be  brought  into  a  state  of  pulp,  well  washed  -ndth  water  and 
strained,  there  will  be  found  in  the  strainer  nothing  but  a  little  torn 
cellular  tissue,  the  greater  body  of  the  substance  having  passed 

*  More  highly  concentrated  than  that  -n  hich  stood  24  hours  prcrioualy  to 
being  concentrated.  ^ 

t  This  sample  was  examined  shortly  after  concentration  in  a  retort. 
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through  with  the  water.  On  examining  the  liquid  which  has  thus 
been  separated  from  the  solid  matter,  it  will  he  found  that  after  a 
time  a  soft,  white,  insoluble  powder  will  have  separated  out  and 
settled  at  the  bottom  of  the  vessel  in  which  the  liquid  is  contained, 
whilst  the  upper  part  of  the  solution  remains  perfectly  clear.  If, 
now,  the  water  be  decanted  and  the  remaining  powder  dried  at  a 
very  gentle  heat,  it  is  found  that  the  preciiiitate  is,  to  all  ai>pear- 
ance,  an  amorphous  body,  but  on  examination  with  the  microscope 
this  is  found  not  to  be  the  case,  but  that  it  bears  a  complex  structure. 
If  an  orange  be  skinned  in  such  a  manner  that,  beginning  at 
one  of  the  flattened  ends,  the  skin  be  removed  by  cutting  round 
and  round  until  it  is  detached  in  one  continuous  whole,  we  find 
that  if  the  skin  be  allowed  to  resume  its  natural  position,  it 
appears,  when  looked  at  end- ways,  to  be  built  up  of  rings  having 
a  common  centre  :  this  then  is  the  appearance  presented  when  the 
powder  is  examined  microscopically.  It  is  composed  of  numerous 
small  bodies  ringed  in  the  manner  just  described,  each  having  a 
small  black  central  point  called  the  "  hilus."  Moreover,  these 
small  bodies  are  each  enveloped  in  a  bag  of  membrane,  and  ai-e  the 
granules  of  the  well-known  substance,  starch.  When  this  starch, 
which  we  have  seen  can  be  obtained  from  any  grain  or  vege- 
table, is  mixed  with  water  and  heated  to  about  200°  Faht.,  or 
nearly  the  boiling  point  of  water,  these  small  bags  burst  and, 
mingling  with  the  water,  present  an  appearance  with  which  all 
are  familiar,  gelatinous  stai-ch,  whilst  the  membrane,  of  which  the 
bag  was  composed,  remains  suspended  in  the  solution,  and  to  this 
the  liquid  owes  its  beautiful  opalescent  appearance.  The  starch 
is  now  in  that  condition  in  which  it  is  used  for  stiffening  linen,  &c. 

If  a  little  of  the  starch,  in  this  gelatinous  condition,  be  boiled 
with  a  small  quantity  of  sulphuric  acid,  another  change  takes 
place.  It  loses  its  pasty  consistency,  becomes  clear  and  limpid, 
and  on  evaporation  a  brown  gum-like  substance  is  the  result,  to 
which  has  been  given  the  name  dextrine,  and  is  in  reality 
that  substance  which  is  known  in  commerce  as  British  gum.  But 
if  instead  of  stopping  when  this  dextrine  is  obtained,  the  boiling 
with  sulphuiic  acid  be  still  further  continued,  the  change  which 
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tlie  starch  is  undergoing  proceeds,  until  after  a  time  the  gelatiaous 
starch  which  was  put  into  the  vessel,  and  which  presented  no 
appearance  of  crystallization,  becomes  converted  into  a  tliin  syrup- 
like substance,  which,  if  allowed  to  remain  for  some  time,  deposits 
ciystals  of  a  body  called  glucose — one  of  the  many  varieties  of 
sugar. 

But  this  boiling  with  acid  is  a  long  and  tedious  process,  and  if  it 
be  required  to  convert  starch  into  sugar  some  much  more  rapid 
method  must  be  employed. 

When  barley  is  steeped  in  water  and  then  exposed  to  an  elevated 
temperature  a  change  takes  place  in  its  constitution — the  grains 
begin  to  germinate  and  if  Avlicn  this  germination  has  proceeded  far 
enough,  it  be  checked  by  drying  in  kilns,  the  barley  arrives  at  the 
condition  known  as  malt  : — moreover  if  this  malt  be  crushed, 
infused  in  water,  left  to  stand  an  hour  or  two  and  the  clear 
liquid  then  boUed  with  hops,  we  have  produced  the  well  known 
beverage  beer.  If  then  to  some  of  the  gelatinous  starch  previously 
mentioned  a  little  of  this  substance — malt — be  added,  and  kept 
in  a  warm  room,  it  very  soon  begins  to  liquify,  and  becomes  com- 
paratively clear.  A  great  change  has  taken  place.  If  it  were 
to  be  tasted  it  would  be  found  that  instead  of  the  peculiar  taste 
belonging  to  starch,  it  would  possess  the  much  more  palateable 
one,  of  sugar,  and,  if  submitted  to  analysis,  the  solution  would  be 
found  to  contain  a  very  small  trace  of  dextrine — British  gum — and 
a  great  deal  of  the  other  body,  glucose — sugar, — whUst  the  starch 
originally  present  in  the  liquid  had  completely  disappeared. 

The  question  now  arises,  what  property  is  it  that  the  malt 
possesses  which  enables  it  to  be  the  medium  by  which  this  con- 
version is  produced?  Malt,  as  has  been  shown,  is  merely  barley 
which  has  been  allowed  to  germinate  slightly,  and  after  ger- 
mination had  reached  a  certain  point,  it  had  been  suddenly  stopped 
by  the  application  of  heat.  Duiing  germination  the  starch,  which, 
as  has  been  said,  is  present  in  all  grain,  undergoes  a  species  of 
fomentation,  and  the  same  effect  takes  place  in  the  seed  as  has 
been  already  stated  to  occur  when  malt  is  added  to  gelatinous 
starch ;  tliat  is  to  say,  it  becomes  converted  into  a  mixture  of 
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doxtrine  and  glucose,  and  tliesc  substances  are  assimilated  by  the 
young  shoot,  which  is  the  product  of  the  geraiuiation.  This 
change  in  the  seed-starch  is  occasioned  by  means  of  a  peculiar 
ferment  called  diastase,  of  which  little  can  be  told,  as  up  to  the 
present  time  the  minds  of  scientific  men  are  still  vexed  upon  this 
point.  Dubrunfaut  has  given  to  a  ferment  which  he  considers  to 
be  the  same  as  diastase,  and  which  he  procured  from  malt,  the 
name  maltin.  When  the  malt  is  added  to  the  gelatinous  starch 
solution,  it  carries  along  with  it  some  of  this  diastase  or  maltin, 
which,  as  the  germination  of  the  seed  was  checked,  was  not  used 
for  the  conversion  of  the  starch  in  the  seed,  so  that  it  is  now  ready 
to  commence  the  conversion  of  any  starch  to  which  it  may  be 
added,  into  the  two  substances,  dextrine  and  glucose. 

But  the  above  mentioned  facts  have  a  deeper  bearing  than  that 
belonging  to  the  mere  conversion  of  starch  into  sugar,  as  done  in 
a  laboratory ;  they  possess  a  deeper,  interest  than  the  interest 
attaching  to  a  chemical  change.  Their  action  occurs  daily  and 
hourly  in  the  human  body,  and  it  is  to  this  view  of  the  change  to 
which  I  wish  to  direct  attention.  To  understand  more  fully  the 
manner  in  which  this  change  affects  our  life,  I  must  direct 
attention,  in  as  few  words  as  possible,  to  the  nature  of  the 
digestive  apparatus  in  the  human  body. 

After  the  food  lias  been  well  masticated  by  the  teeth  in  the 
mouth,  and  thus  mixed  with  saliva,  it  passes  by  means  of  a  tube 
called  the  Aesophngiis,  to  a  large  pouch,  bearing  some  resemblance 
in  shape  to  a  pear — the  stomach.  Here  the  food  comes  in  contact 
with  another  fluid — ^thc  use  of  which  will  be  examined  shortly — 
called  the  gastric  juice,  after  being  exposed  to  the  action  of  this 
juice  for  a  sufiicient  length  of  time,  it  passes  by  means  of  a  gate- 
way called  the  Pylorus,  into  the  tube  called  the  Duodenum,  from 
thence  it  undergoes  a  series  of  changes  in  another  tube,  which, 
however,  differs  from  the  Duodenum  in  being  convoluted,  and 
which  is  called  the  Jejunum,  and  from  this  it  is  sent  into  another 
tube  called  the  Ileum. 

If,  now,  the  general  foods  which  arc  consumed  at  dinner  be 
considered,  it  will  be  found  that  nearly  all  of  them  contain  a  largo 
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percentage  of  starch.  Tlio  food  when  being  masticated  is  being 
brought  into  a  state  of  j)ulp,  from  which  the  soluble  sxibstancc, 
starch,  is  after  a  change  assimilated  by  the  body,  whilst  the 
insoluble  matter,  or  matter  of  no  value  as  nutriment,  is  excreted. 
It  is  the  changes  which  the  starch  undergoes  in  various  parts  of 
the  body  which  I  now  propose  to  follow  out  as  minutely  as  I  can. 
I  wish  to  show  its  use  as  a  constituent  of  human  food ;  how  it 
goes  to  repair  wasted  energy ;  how  it  passes  into  the  blood,  and 
acts  as  a  buUdcr  up  of  the  human  frame.  The  food,  when  under- 
going mastication,  is  brought  into  a  state  of  pulp  by  admixture 
with  the  saliva. 

The  first  question  with  which  we  have  to  deal  is,  whether  or 
no  saliva  exerts  any  action  per  se  upon  the  starch  which  is  present 
in  the  food?  To  come  to  a  conclusion  on  this  point,  it  is  necessary 
to  know  the  composition  of  saliva.  Of  this  substance  no  very 
exact,  satisfactory,  analysis  has  been  made.  Its  specific  gravity  in 
man  varies  from 

Specific  gi-avity  (man)  1-0031  to  1-0043. 

Solid  residue        ,,    0-571  to  0-610. 

Bidder  and  Schmidt  found  in  the  saliva  of  the  dog,  in  1,000  parts, 
Water  995-3 

(  Organic  Matter  1  -4 

Solids.    4-7  <„  ,^  „  „  (  Potassic  &  Sodic  Chlorides  2-1 

J  Salts  3-3  j 

\  V  Calcic  Carbonate  1-2 

4-7  3-3 

The  minute  composition  of  saliva  is  a  vexed  point.  Observers 
go  a  certain  length  together  and  then  branch  oS  into  somewhat 
ideal  suppositions.  Miahle  believed  that  he  had  actually  discovered 
in  the  saliva  a  substance,  to  which  he  gave  the  name  salivary 
diastase.  Other  observers,  such  as  "Wright,  Magcndie,  Bernard, 
and  Jacubowitsch,  experimenting  on  the  saliva  of  animals  other 
than  man,  came  to  a  similar  conclusion ;  but  although  the  fact 
stands,  that  there  is  in  saliva  a  substance  which,  seemingly,  acts 
in  a  manner  similar  to  diastase,  the  name  by  which  that  substance 
is  known,  is  indifferently  ptyalin,  diastase,  or  maltiu. 

If  starch  and  saliva  be  mixed  together,  it  requii-es  from  ten  to 


Ato.  1,  1873.  THE  SUGAE  CANE. 


413 


fifteen  minutes  before  any  appearance  of  sugar  is  discoTcrcd,  so 
tliat,  taking  this  strange  fact  into  account,  we  come  to  two  con- 
clusions, first,  that  saliva  has  the  same  action  upon  starch,  although 
requiring  longer  time  to  cause  it,  as  diastase  has,  and,  secondly, 
considering  the  length  of  time  required  for  the  saliva  to  act  upon 
starch,  it  is  evident  that  either  the  starch  cannot  be  converted 
completely  into  sugar  in  the  body, — a  veiy  unlikely  fact — or  that 
one  of  the  other  juices  of  the  body  has  a  similar  action  upon  it. 
Saliva,  however,  acts  as  a  medium  for  biinging  the  food  which  is 
being  masticated,  into  a  condition  suitable  for  being  acted  upon  by 
the  other  juices;  having  thus  both  a  mechanical  and  chemical 
efiect. 

It  may  bo  useful  to  observe  that  the  action  of  saliva  on  boiled 
starchy  matter,  is  much  more  rapid  than  when  the  starch  is 
presented  to  it  in  a  raw  condition,  boiled  starch  being  almost 
instantaneously  converted  into  dextrine  and  sugar. 

(To  he  contintiedj 


COlSrCERNINa  SUGAR  DETERIORATIOJT. 
By  Edmtod  a.  Cook,  Ph.D.,  E.C.S. 

It  is  well  known  that  cargoes  of  sugar  arriving  in  this  country 
from  the  tropics  do  not  all  reach  their  destination  in  the  same 
condition,  or  of  the  same  quality,  as  the  shipper  thought  probable. 
The  samples  sent  by  the  manufacturer  are  generally  better,  and 
often  several  shillings  better  in  value  than  the  bulk  turns  out  on 
arrival.  This  has  been  so  often  the  case  that  purchasers  of  floating 
cargoes  have  sought  to  establish  a  protective  system,  by  which  they 
shall  obtain  some  guarantee  of  a  similarity  between  sample  and 
bulk,  or  a  compensation  for  its  absence.  There  have  not  been 
wanting  suspicions  that  fraud  and  unfair  dealing  have  been  per- 
petrated in  the  interest  of  the  seller ;  of  course  it  cannot  be  doubted 
tliat  the  substitution  of  a  sample  of  a  quality  which  is  really 
superior  to  the  bulk  of  which  it  is  pretended  to  be  a  portion  can 
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be  nothing  but  a  swindle,  and  whether  such  fraud  were  practised 
by  the  fabricant  or  his  agent  -woukl  not  alter  the  fact.  The  manu- 
facturer is  forced  to  admit  that  the  sample  ho  presents,  and  by 
which  he  sells  his  product,  often  bears  no  resemblance  to  the  bulk 
on  its  arrival,  but  ho  asserts  that  when  shipped  the  sugar  was 
similar  to  sample,  and  that  it  has  undergone  deterioration  during 
the  voyage  :  that  is  to  say,  that  a  voyage  of  from  thirty  to  forty 
days  duration,  from  a  hot  climate  to  Britain,  is  often  sufficient  to 
alter  the  character,  and  even  the  ciystalline  appearance  of  a  cargo 
of  sugar,  causing  a  loss  of  colour,  and  increasing  the  per  centage 
of  grape  sugar  at  the  expense  of  the  cane.  At  first  glance  this 
assertion  seems  so  improbable  that  it  meets  with  no  credence,  but 
before  rejecting  it  altogether,  it  is  perhaps  well  to  examine  the 
possibilities  of  such  a  change,  and  to  bear  in  mind  that  if  no  such 
alteration  is  possible,  more  than  nine-tenths  of  the  growers  or 
makers  of  sugar  must  bo  guilty  of  gross  fraud  ;  moreover,  if  such 
change  does  take  place,  it  must  be  greatly  to  the  interest  of  planters 
that  its  cause  should  be  ascertained,  and  a  remedy  applied,  if  such 
remedy  exists. 

It  is  generally  taken  for  granted  that  any  change  which  a  cargo 
of  sugar  undergoes  in  transmission,  must  be  a  change  for  the  better, 
as  it  is  due  to  a  drainage  of  molasses,  and  the  sugar  must  be  bettor 
for  all  loss  of  weight  from  such  a  cause,  but  I  think  these  are 
sufiScient  facts  to  prove  that  a  different  change  may  and  often  does 
take  place.  An  exceedingly  singular  case  of  deterioration  came 
under  my  notice  last  autumn,  and  it  was  one  in  which  every 
ordinary  precaution  had  been  taken  to  avoid  change.  A  Tobago 
planter  manufactured  some  fifteen  hogsheads  of  fine  sugar,  and 
shipped  them  for  Britain.  At  the  same  time  he  shipped,  by  the 
same  vessel,  a  small  barrel  to  bo  presented  to  a  friend ;  the  barrel 
was  placed  in  the  cabin.  Being  in  bad  health  he  came  home 
himself,  and  brought  the  samples  with  him. 

On  the  arrival  of  the  sugar  it  was  found  to  bear  no  resemblance 
to  the  sample  brought  by  himself,  it  had  deteriorated  to  the  extent 
of  about  23.  6d.  in  value,  but  the  small  barrel  in  the  cabin  had 
remained  unimpaired.    It  is  perhaps  easy  to  understand  how  a 
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small  barrel  of  sugar  sta^^ding  by  itself  ■would  soon  lose  moisture, 
and  the  dry  sugar  be  unchanged  by  the  thirty  days'  voyage,  but 
the  fact  that  this  barrel  was  of  superior  quality  to  any  of  the 
fifteen  hogsheads  tends  in  a  small  measure  to  corroborate  the 
planter's  statement  with  regard  to  the  original  quality  of  his  sugar. 
Another  fact  communicated  to  me  regarding  the  sugar  seemed  of 
importance.  The  planter  had  taken  a  small  quantity  from  one  of 
the  centrifugal  machines  and  filled  a  small  pill  box  with  it,  this  he 
had  enclosed  in  another  pill  bos  and  placed  them  on  his  office  desk, 
his  office  being  situated  about  200  yards  from  the  machine  house. 
In  about  nine  days,  on  opening  the  boxes  he  found  instead  of  a  box 
full  of  sugar,  a  very  small  heap  of  it,  and  both  boxes  saturated 
with  moisture.  It  naturally  occurred  to  me  that  some  deliquescent 
salt  might  have  been  present,  but  neither  the  shipping  nor  the 
landing  samples  bore  out  this  idea,  and  the  shipping  and  landing 
weights  were  nearly  identical,  there  had  been  no  drainage.  Both 
samples  were  however  faintly  acid,  but  so  faintly  that  in  order  to 
detect  it  a  small  pill  of  each  was  made  on  neutral  litmus  paper 
and  moistened  with  a  drop  of  pure  distilled  water,  which  on 
reaching  the  paper  gave  a  red  colour. 

It  seemed  to  me  reasonable  to  admit  that,  in  this  especial  case, 
deterioration  had  certainly  occurred ;  and  if  it  is  possible  in  one 
case,  there  can  be  no  doubt  it  is  possible  in  many.  It  is  important, 
therefore,  to  ascertain  the  cause  and  the  remedy  for  it. 

If  we  take  some  small  grained  crystals  of  proto-chloride  of  iron, 
and  place  them,  slightly  damp,  in  a  test  tube,  and  tightly  cork  it 
when  full,  the  opaque  closely  coherent  mass  will  remain  unaltered 
while  kept  at  one  constant  temperature.  But  if  the  tube  be  kept 
in  a  room  in  which  a  fire  is  burning  during  the  day,  or  in  which 
the  temperature  varies  within  a  range  of  less  than  30°  Faht.,  very 
few  days  will  suffice  to  produce  a  marked  alteration  in  the  contents 
of  the  tube.  The  opaque  mass  will  become  transparent,  the  grainy 
crystals  will  disappear,  and  in  their  place  will  be  seen  large  clear 
crystals  of  the  compound.  If  some  phosphate  of  quinine  be 
precipitated  from  a  strong  solution,  it  will  fall  as  an  apparently 
amorphous  mass;  but  a  few  days'  standing,  under  similar  vari- 
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ations  of  temperature  as  in  the  preceding  experiment,  will  convert 
tlio  amorphous  mass  into  needle-like  crystals  of  considerable  size. 

The  above  two  simple  experiments  will  suffice  to  lead  up  to  the 
idea  that  comparatively  slight  variations  of  temperature  may  effect 
a  considerable  change  in  sugar  crystals  also.  But  inasmuch  as 
chemical  change  of  some  sort  may  take  place  at  the  same  time,  in 
the  case  of  sugar,  it  is  not  probable  that  small  crystals  will  be 
dissolved  and  large  ones  deposited,  but  rather  the  reverse.  The 
facts  must  bo  noted  that  the  temperature  during  the  sugar  season 
in  the  tropics  averages  90°  Faht.  in  shade  during  the  day,  and 
often  falls  to  50°  Faht.  at  night,  that  the  atmosphere  is  necessarily 
heavily  charged  with  moisture,  a  good  deal  of  which  is  deposited 
with  the  decrease  of  temperature,  and,  that  the  packed  sugar 
contains,  at  least,  2  to  3  per  cent,  of  water.  If  it  can  be  allowed 
that  the  temperature  of  the  interior  of  the  casks  varies  with  the 
varying  outer  temperature,  here  is  at  once  a  possible  cause  of 
deterioration  ;  and,  if  only  the  outer  rind  of  the  hogshead  of  sugar 
was  affected  in  temperature,  a  rise  of  from  50°  to  90°  Faht.  would 
dissolve,  and  a  fall  to  a  similar  extent  would  cause  a  re-deposit  of 
sugar ;  and  this  proceeding,  day  by  day,  might  produce  a  very 
appreciable  eifcct  in  short  time.  This  idea  will  receive  some 
support  from  the  fact  that  clayed  Havannas,  exported  dry,  generally 
equal  shipping  sample  in  quality. 

In  order  to  obtain,  if  possible,  experimental  proof  of  the  possi- 
bility of  change  taking  place  in  cooled  sugar  placed  under 
temperatures  varying  from  90°  Faht.  to  50°  Faht.,  some  Porto  Eico 
sugar,  of  similar  quality  to  the  Tobago  samples,  and  also  some  beet, 
was  placed  in  separate  flasks,  and  tightly  corked.  For  10  con- 
secutive days  the  flasks  thus  prepared  were  exposed  to  a  tempera- 
ture of  90°  Faht.,  and  during  the  night  were  kept  at  about  60° 
Faht.  The  result  was  a  marked  change  in  the  appearance  of  the 
sugar,  and  an  increase  of  grape  at  the  expense  of  the  cane,  and  this 
before  the  expiry  of  the  10  days.  Some  sugar  under  similar  con- 
ditions, but  kept  day  and  night  at  90°  Faht.,  changed  but  little. 
What  may  be,  perhaps,  temied  an  accidental  experiment  was  tried. 
At  a  lecture  to  an  audience  of  about  300  people,  in  a  badly  venti- 
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latod  room,  some  rclinecl  crystals,  containing  about  2  per  cent, 
grape,  and  a  little  water  exhibited  for  about  one  hour.  After  the 
lecture,  the  sugar  was  poured  into  a  stoppered  bottle  and  loft  in 
the  same  room,  forgotten  for  about  a  week ;  during  which  time 
about  three  similar  meetings  wore  held  there,  the  normal  tempera- 
ture being  about  40°  Paht.  When  the  bottle  was  thought  of,  and 
examined,  instead  of  pretty  clear  crystals,  there  was  a  olaggy 
mess  by  no  means  pretty,  and  very  moist.  The  mess  was,  un- 
fortunately, not  examined  chemically.  On  further  thought  over 
this  result,  the  experiment  was  tried  of  leaving  some  light-coloured 
colonial  sugar  exposed  with  water,  under  cover,  so  that  it  should 
constantly  bo  in  an  atmosphere  saturated  with  moisture,  wliateror 
the  temperature.  The  temperature  of  the  room  during  the  experi- 
ment did  not  vary  more  than  a  few  degrees,  and  not  much  differ- 
ence was  observed  in  the  sugar.  But  when  a  few  drops  of 
ammonia  were  added  to  the  basin  of  water,  the  colour  of  the  sugar 
deepened  in  a  single  day,  and  very  soon  changed  its  character 
entirely.  From  this  it  can  be  gathered,  that  sugar  containing 
moisture,  exposed  to  varying  temperatures,  will  deteriorate,  and  it 
will  deteriorate  much  more  quickly,  and  to  a  far  greater  extent,  if 
ammoniacal  fumes  bo  also  present.  The  old-fashioned  mode  of 
valuing  sugars  for  sale,  by  colour  and  appearance,  may  easily  bo 
proved  fallacious.  A  sample  of  sugar  may  be  taken  of  high 
standard  and  exposed  for  a  few  moments  to  the  fumes  from  a  bottle 
containing  ammonia.  Immediately,  a  darkening  in  colour  will  bo 
observed,  and  to  such  an  extent  that  high-class  sugars  will  present 
an  appearance  many  numbers  lower.  This  darkening  is  permanent, 
and  might  be  an  exceedingly  easy  method  for  the  use  of  conti- 
nental falricants,  whereby  sugar  of  good  quality  may  be  made  to 
pass  as  inferior. 

It  must  be  remembered  that  there  is  another  possible  cause  of 
deterioration  of  sugar,  a  cause  which  sometimes  even  attacks 
British  refineries,  and  the  effects  of  which  are  graphically  known 
as  "the  devil  in  the  liouse,"  and  more  technically  as  "smear." 
The  exciting  cause  is  undoubtedly  a  species  of  ferment,  the  most 
favourable  conditions  for  the  development  of  which  have  not  been 
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very  exactly  studied,  but  a  low  temperature  is  not  inimical  to  its 
operations  on  a  large  scale,  and  no  doubt  ammoniacal  fumes  will 
favour  its  increase. 

Whether  the  deterioration  of  sugars  after  manufacture  and 
during  transit  is  due  to  any  one  or  to  all  of  the  above  causes  may 
be  matter  of  opinion,  but  it  is  a  fact  that  dry  sugars  are  admitted 
not  to  deteriorate,  and  these  are  the  sugars  upon  which  cither 
aqueous  vapour,  ammonia,  or  ferment  would  have  least  effect, 
hence  it  appears  probable  that  if  effectual  drying  before  packing 
did  not  cause  a  total  disappearance  of  the  evil,  it  would  diminish 
it  in  a  marked  manner. 


STATEMENT  OF  THE  EEASOJTS 

For  the  "  Projet  de  hi"  laid  he/ore  the  siance  of  the  Chamber  of 
Eepresentatives  of  the  28th  November,  1871. 

By  M.  Jacobs,  Minister  of  Finance. 

Duir  ON  Sttgaes. 

For  some  years  the  manufacture  of  beetroot  sugar  has  been 
greater  in  Belgium  than  in  any  other  country. 

Up  to  the  year  1850,  the  number  of  manufactories  scarcely 
reached  twenty  or  thirty;  in  1860,  the  number  was  sixty-five; 
during  the  ten  following  years,  there  have  been  69,  74,  79,  84, 
100,  106,  104,  107,  115,  131,  the  actual  season  of  1871-72  saw 
150  factories  at  work,  and  the  opening  of  18  new  manufactories 
for  the  next  season  is  announced.  Let  us  add  to  this,  that  tho 
most  of  the  new  factories  are  so  important  that  the  progression  of 
the  amount  produced  is  sensibly  in  excess  of  that  of  the  number 
of  manufactories.  That  is,  the  estimated  production  before  1850, 
was  from  three  to  four  million  kilogrammes  (3,000  to  4,000  tons)  ; 
in  1860,  more  than  seventeen  million  kilogi'ammes  (16,733  tons); 
and  during  the  ten  following  years  successively,  16,  19,  26,  20, 
27,  42,  39,  25,  40,  and  48  millions  (15,000  to  47,000  tons). 

This  wiU  most  probably  reach  in  the  present  season,  60  million 
kilogrammes  (about  60,000  tons). 
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The  following  table  will  show  how  this  movement  inrolves  with 
itself  that  of  France  and  Zollvercin  : — 


Beloivm. 

Fkance. 

ZoLLVEUEIX. 

Years. 

No.  of 
Manu- 
factories 

Estimated 
Production. 

No.  of 
Manu- 
fiictorii'S 

Estimated 
Production. 

No.  of 
Manu- 
factories 

Estimated 
Production. 

1850 

28 

5,800,000 
5,709  tons 

290 

07,000,000 

184 

45,000,000 

65,947  tons 

44,293  tons 

1860 

65 

17,000,000 
16,733  tons 

341 

108,000,000 
106,303  tns 

247 

145,000,000 
142,722  tns 

1870 

131 

48,000,000 
47,246  tons 

458 

210,000,000 
206,701  tns 

284 

215,000,000 

211,622  tns 

Thus,  whilst  in  France  the  manufacture  has  only  increased  in 
the  ratio  of  one  to  three,  in  Zollverein  of  one  to  five,  the  ratio  iu 
Belgium  is  more  than  one  to  eight. 

As  to  Pays-Bas,  the  manufacture  of  beet  sugar  is  quite  recent, 
and  is  taken  up  by  only  twenty-five  fuctories.  In  England  it  is 
limited  as  yet  to  experiments,  the  results  of  which  are  doubtful. 

There  is  certainly  reason  for  congratulation  on  such  a  rapid 
progress  of  a  manufacture  which  is  bound  closely  to  agriculture, 
and  to  numerous  industries  of  which  it  employs  the  products ;  it 
is  necessary,  however,  for  the  general  interests  of  a  country,  and 
for  those  of  the  manufacturers  tliemselves,  to  enquire  whether 
this  soaring  be  not  merely  the  natural  result  of  economy  of  labour, 
or  whether  it  be  due  iu  part  to  some  of  those  artificial  causes 
which  create  a  transient  prospeiity  leading  to  a  crisis,  ofttimes  to 
disaster. 

Before  the  application  of  the  results  of  the  experiences  of  1865, 
in  virtue  of  the  Convention  of  November  8th,  1864,  to  the 
exportation  of  refined  sugar,  the  sums  absorbed  each  year  by  the 
bounty  on  exportation  were  divided  between  raw  sugar  and  refined 
sugar.  But  as  a  result  of  these  experiments,  the  produce  has  been 
carried  to  a  height  so  elevated,  as  to  exclude  all  idea  of  a  surplus 
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in  reflning.  The  clecadoncc  of  this  latter  industry  proves  suffi- 
ciently that  it  is  not  in  the  enjoyment  of  exaggerated  advantages, 
the  average  of  the  annual  exportations  of  refined  sugar,  which, 
during  the  period  1850-1860,  exceeded  20,000,000  kilogrs. 
(20,000  tons),  fell  to  less  than  14,500,000  kilogrs.  (14,000 
tons),  during  the  ten  following  years.  On  the  other  hand,  foreign 
refined  sugars  have  come  to  take  away  the  custom  of  the  interior 
in  indigenous  refined  sugars ;  the  duties  on  sugars  imported  arc 
raised : — 


Francs. 

£ 

In 

1865  . 

..     to  110,551  .. 

4,600  about. 

77 

186C  . 

.  .     to  212,616     .  . 

8,800  ,, 

77 

1867  . 

. .  .    to  448,810    . , 

. .    18,700  „ 

77 

1868  . 

. ..    to  605,651  .. 

. .    29,400  „ 

:7 

1859  . 

. . .    to  974,790    . . 

. .    40,600  „ 

77 

1870  . 

. ..    to  989,185 

..    41,200  „ 

17 

1871  . 

. .  .  to  1,479,355    .  . 

..    61,600  „ 

In  the  actual  condition  of  the  legislation  and  the  production,  it 
must  be  acknowledged  that  the  manufacture  of  raw  sugar  produces 
some  wondrous  benefits.  It  is  one  of  the  causes  of  that  unexampled 
prosperity  of  which  we  have  previously  spoken. 

For  conviction's  sake  it  is  necessary  to  render  first  an  exact 
account  of  the  legislation  which  regulates  the  Excise,  and  I  shall 
then  resume  in  a  few  words  the  fundamental  arrangements. 

The  duty  is  collected  in  Belgium  on  a  cliarge  based  on  a  kind 
of  legal  presumption  ;  the  manufacturer  does  not  pay  in  a  ratio  to 
the  amount  of  sugar  realli/  manufactured  (the  administration  docs 
not  ascertain  these  things)  but  in  a  ratio  to  the  presumed  produc- 
tion, in  sugar,  of  the  juice  of  the  beet-root  submitted  to 
purification ;  the  quantity  and  the  density  of  this  juice,  the  raw 
material  of  sugar,  are  alone  ascertained  ;  it  tlius  happens  that  the 
whole  of  the  sugar  obtained  by  the  manufacturer  beyond  the 
production  is  fi-ee  from  duty.  This  would  be  but  a  small  e-^-il  if 
the  produce  went  to  increase  the  interior  cons\imption,  since  the 
quantity  consumed  free  from  duty  would  always  nearly  represent 
tlie  same  proportion  to  the  quantity  manufactui-ed,  and  that  in 
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the  upshot,  the  quantities  submitted  to  duty  would  follow  vciy 
nearly  the  movement  of  consumption.  But  the  position  becomes 
complicated  by  reason  of  the  exportation  of  raw  sugai',  the 
development  of  which  increases  each  year  and  attains  considerable 
proportions.  Or  as  is  allowed  to  the  manufacturer  who  exports 
the  sugai-s  the  exoneration  from  duty  which  he  would  have  to  pay 
if  the  legal  presumption  or  cliargc  had  not  left  him  an  ovei-plus, 
and  not  that  of  the  duty  really  paid  by  him,  in  taking  count 
of  the  ovci-plus  obtained,  it  thus  happens  that  the  more  ho  exports 
the  more  overplus  there  remains  in  the  country  free  from  duty ; 
whilst  this  overplus  is  sufficient  for  our  consumption,  sugar  will 
bring  next  to  nothing  to  the  Treasury. 

Let  us  take,  for  example,  a  manufacture  of  25,000,000  kilogrs. 
(about  25,000  tons),  of  which  15,000,000  kilogi-s.  (about  15,000  tons) 
were  exported,  and  let  us  suppose  an  overplus  of  10  per  cent,  on 
the  legal  production ;  there  would  remain  for  consumption  an 
apparent  amount  of  10,000,000  kilogrs.  (about  10,000  tons) ;  but  in 
reality  wc  would  have  consumed  12,500,000  kilogrs.  (aboutl2,000 
tons),  because  it  is  necessary  to  add  the  ovei-plus  of  10  per  cent, 
on  all  the  manufacture.  This  thus  raises  it  to  50,000,000  kilogrs. 
(about  50,000  tons),  and  the  exportation  would  be  carried  to 
40,000,000  kilogrs.  (aboait  40,000  tons),  the  apparent  consumption, 
that  of  which  the  statistics  ai'e  composed  would  remain  at 
10,000,000  ;  whilst  in  reality  it  had  absorbed,  on  the  other  hand, 
6,000,000  of  overplus,  and  had  thus  reached  15,000,000  kilogrs. 
(about  15,000  tons). 

To  make  certain  of  the  fact,  that  the  real  consumption  ■was 
greatly  in  excess  of  the  apparent  consumption,  such  as  is  shown 
by  the  sum  total  received,  it  is  of  use  to  compare  the  movement 
of  the  consumption  in  Belgium  with  that  of  the  neighbouring 
countries.  In  France,  the  consumption  has  increased  by  10  per 
cent,  duiing  the  last  six  years  ;  the  increase  has  been  more  tlum 
37  per  cent,  in  Zollverein,  it  has  attained  in  England  the  large 
proportion  of  50  per  cent.*  In  Pays-Bas,  the  considerable 
development  of  the  importation  of  raw-cane  sugar,  exported  in 

*  The  duty  was  reduced,  ia  1870,  from  128.  to  6s.  per  cwt. 
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the  state  of  refined  sugar,  and  the  modifications  in  the  legal  pro- 
duction, render  it  difficult  to  calculate  exactly  the  consumption. 
But  wo  may  affinn  that  with  a  population  not  amounting  to  three- 
fourths  of  ours,  the  produce  of  the  duty  on  sugars,  of  which  the 
price  is  scarcely  higher  than  in  Belgium,  is  raised  from  2,000,000 
to  4,500,000  florins  since  the  Convention  of  November  8th,  18G4. 

Belgium  alone  seems  to  remain  stationaiy.  The  average  con- 
sumption during  the  years  1868,  1869,  and  1870,  is  16,072,206 
kilogrs.  (about  16,000  tons) ;  or  the  average  of  the  three  last  years 
of  the  ten  years  preceding  1858,  1859,  and  1860,  was  15,823,067 
kilogrs.  (about  15,000  tons),  and  in  these  numbers  are  not  com- 
prised 2,122,304  kilogrs.  (about  2,000  tons)  of  syrup  exported 
with  exoneration  from  duty,  products  which  arc  necessarily  com- 
prised in  the  figures  of  the  interior  consumption,  since  the  law  of 
18th  July,  1860,  has  excluded  them  from  the  benefits  of  the 
drawback. 

Thus,  while  the  consumption  of  sugar  has  everywhere  increased, 
must  it  bo  admitted  that  in  Belgium,  which  has  fallen  behind  no 
country  in  the  development  of  its  riches,  it  remains  about  the  same? 
The  contrary  is  evidently  the  case,  and  the  only  conclusion  which 
can  be  drawn  from  what  we  have  shown  is,  that  in  Belgium  large 
quantities  of  sugar  annually  escape  taxation. 

This  acknowledged,  it  is  the  duty  of  Goveniment,  in  spite  of,  or 
rather  for  the  interests  of  refineries,  not  to  allow  their  development 
to  rest  on  a  bounty  previously  deducted  at  the  expense  of  tho 
Treasury ;  otherwise  the  time,  uncertain  perhaps,  yet  near  and 
inevitable,  when  the  bounty  will  be  done  away  with  or  reduced, 
will  bo  marked  by  the  closing  of  the  refineries  and  the  loss  of  the 
capital  employed  in  the  manufacture  of  sugar ;  the  State  will  be 
considered  morally  responsible  for  the  ruin. 

In  order  to  remedy  this,  tho  question  is  to  determine  by  how 
much  the  real  production  is  in  excess  of  the  amount  charged 
legally,  laid  down  in  the  proportion  of  1,500  grammes  (331bs.)  of 
sugar  per  hectoUtro  (22  gallons),  and  by  the  density  of  the  juice 
to  be  purified. 

"We  have  at  first  as  a  guide  to  this  valuation  the  amount  of 
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ascertained  overplus  in  the  manufactories  situated  ■within,  the 
custom  house  radius,  from  which  no  sugar  can  bo  sent  out  Avithout 
a  document.  The  average  of  this  ovei-plus  amounts  to  nine  per 
cent,*  and  the  only  thing  that  can  he  supposed  is  that  the 
manufactories  from  whence  they  come  are  exceptions  in  the 
countiy. 

Thus  in  Pays-Bas  -where  the  subscription  is  optional  it  is  fixed  at 
the  figure  of  1,635  grammes  (35lbs.),  and  notwithstanding  this 
twenty-four  manufactories  out  of  twenty-five  prefer  this  method  of 
assessment  of  tax,  to  that  which  only  taxes  them  in  ratio  to  quantity 
really  produced.  In  this  country  the  production  exceeds  thcus  by 
more  than  135  grammes  (about  five  ounces),  being  nine  per  cent, 
the  amount  charged  in  Belgium  for  1,500  grammes  (331bs.). 

From  these  preceding  facts  it  must  be  concluded  that,  in  fixing 
the  amount  to  be  taxed  in  Belgium  at  1,600  grammes  (351bs.),  it 
only  implies  an  iacrease  of  6f  per  cent :  we  are  thus  much  below 
the  reality. 

There  is  no  use  in  hiding  that  at  the  expiration  of  the 
International  Convention  of  1874  those  parties  contracting 
along  with  us  would  not  consent  to  prolong  an  agreement,  of 
which  the  upshot,  useful  to  all,  is  to  place  in  equilibrium  the 
conditions  of  ^jroduction  in  the  four  contracting  countries. 

In  doing  from  from  this  time  forth  that  which  is  reasonable, 
we  will  ward  off  any  exaggerated  claims  which  they  will  be 
able  to  bring  hereafter. 

But  a  serious  objection  will  not  fail  to  be  made :  it  is  brought 
forward  every  time  the  amount  chai-geable  is  endeavoured  to  be 
raised. 

.They  will  say  that,  admitting  1,600  grammes  (351bs.)  to  bo 
the  average  production,  it  must  be  acknowledged  that,  if  some 
manufacturers  obtain  more,  others  do  not  come  up  to  this  amount, 

*  Tho  average  of  overplus  ascertained  in  twelve  maniifactories  within  the 
radius  of  the  custom  house  gives  a  production  of  1,632  grammes  (about 
3511)9.),  being  132  more  than  the  price  actually  charged  for  1,500  grammes 
(331bs.)  for  the  last  five  seasons,  comprising  the  season  1870-71,  of  which  the 
results  are  not  yet  completely  knois-n. 
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and  it  would  be  wrong  to  charge  these  latter,  by  way  of  taxation, 
for  an  amount  of  sugar  which  is  excess  of  their  actual  production. 
Also  the  voluntary  tax,  as  in  Holland  —  that  is  to  say,  the 
authorization  for  the  manufacturer,  on  presenting  his  demand,  to 
be  taxed  according  to  the  quantity  of  ascertained  sugar — would  he 
not  perhaps  demand  it  again,  as  was  done  in  1865. 

Government  docs  not  think  it  can  allow  this  power.  In  1845, 
when  there  wore  only  twenty-five  manufactories  in  the  country,  it 
attempted  the  trial  of  the  "  exercice,"  and  it  found  that  this  mode 
of  taxation  opened  a  way  to  frequent  fraud;  besides  which,  it  was 
the  subject  of  loud  complaint  on  the  part  of  the  manufacturers. 
Government  renounced  it  at  the  end  of  a  year.  But  now,  when 
numerous  manufactories  are  erected  without  showing  ia  their 
construction  any  indispensable  guarantees  for  assuring  the  efficacy 
of  the  "exercice"  they  could  not  dream  of  re-establishing  this 
rigime,  which  in  Holland  is  only  granted  to  one  manufactory,  and 
that  one  of  small  importance. 

Is  that  to  say  that  no  satisfaction  should  bo  accorded  to 
manufacturers  who  cannot  come  up  to  the  average  produce? 
Government  hopes  that  the  system  which  is  now  laid  down,  and 
which  is  a  kind  of  qualified  exercice,  will  be  right,  and  answer  in 
a  just  manner  the  cries  which,  every  time  the  assessment  on 
production  has  been  augmented,  have  been  raised  against  the 
unjustness  of  the  tax  assessment  among  the  different  manufacturers. 

In  order  to  understand  the  application  of  the  proposed  system, 
a  few  2)reliminary  explanations  are  nccessaiy. 

The  charge  on  production,  such  as  in  operation  at  present,  is 
uniform  for  all  the  manufactories,  in  this  manner,  that  it  is 
rigorously  proportional  to  the  density  of  the  juice  of  the  beetroot 
being  worked.  That  is  calculated  by  multiplying  the  number  of 
hectolitres  (one  hectoUtre=22  gallons)  of  juice  by  the  degree  of 
density  and  by  1,500  grammes  (33lbs.).  This  system  goes  upon 
the  supposition  that  the  reid  richness  of  juice — that  is  to  say,  the 
amount  of  sugar  it  can  produce — is  proportional  to  the  density ; 
for  example,  a  juice  at  5''  gives  25  per  cent  more  sugar  than  a  juice 
at  4°.    But  theoiy  as  well  as  practice  shows  that  this  is  not  so :  all 
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manufacturers  know  that  juice  at  a  high  degree  gives  proportion- 
ately more  sugar  than  one  at  a  low  degree,  because  the  foreign 
elements,  albumen,  salts,  &c.,  which  help  the  sugar  to  give  density 
to  the  juice,  do  not  increase  in  the  same  proportion,  whilst  the 
density  does  increase.  It  is  found  in  manufacture  that,  when  the 
pure  juice  of  the  beet  does  not  increase  to  more  than  4°,  for 
example,  it  may  be  because  the  year  has  been  a  bad  one,  or 
because  the  soil  is  exhausted,  or  because  the  quality  of  the  beetroot 
leaves  something  to  be  desired,  the  produce  in  sugar  is  sensibly 
less  than  four-fifths  of  that  of  a  juice  at  5°. 

This  admitted,  the  means  of  re-establishing  an  equality  between 
the  manufacturers  who  employ  beetroot  of  different  richnesses 
naturally  presents  itself:  it  consists  in  fixing  the  amount  to  bo 
charged,  not  according  to  a  uniform  amount,  but  according  to  an 
increasing  amount,  in  the  same  proportion  to  the  richness  of  the 
juice.  The  amount  to  be  charged  should  not  be  proportional  but 
progressive.  It  would  be  just  also  to  the  demands  of  the  manufac- 
turers who  employ  less  rich  beetroots,  and  to  those  who  complain 
that  no  allowance  is  made  in  the  assessment  of  the  tax  for 
bad  years. 

The  difficulty  is  reduced  to  finding  different  co-eflSeients  which 
it  would  be  expedient  to  apply  according  to  the  known  density. 
This  difficulty  is  not  insurmountable,  as,  if  it  is  impossible  to  arrive 
at  a  mathematical  exactitude,  it  is  possible  to  establish  a  progression 
less  rapid  than  that  which  really  exists,  with  a  certainty  of 
sensibly  ameliorating  the  actual  rigime :  it  is  this  which  we  go  on 
to  show. 

It  is  found  by  experiments  done  with  great  care  by  specialists 
that  from  4°  to  5°  the  richness  of  the  juices  increases  more  than 
twenty-five  grammes  (about  1  ounce)  for  every  fifth  of  a  degree, 
and  that  from  5"  to  6°  the  difference  is  a  little  less.*  We  are  thus 
below  the  reality  in  adopting  for  the  progi-essive  amounts  to  be 
charged  the  following  numbers,  calculated  by  taking  as  a  starting 

*  The  difference  is  much  greater  practically  :  in  taking  such  low  figures  it 
is  to  avoid  all  debate  and  to  give  the  assurance  that  when  the  real  errors  arc 
compared  they  will  never  ho  in  excess  of  these. 
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point  the  produce  of  1,600  grammes  (about  35lbs.),  for  the  density 
of  105°  to  105A.°  exclusive,  the  density  of  water  being  100°. 
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This  tariff  gives  a  progression  greatly  inferior  to  that  which  can  be 
made.  The  differential  tax  which  would  be  the  result,  without 
reaching  entirely  the  amounts  produced,  would  come  very  close  to 
them,  and  on  this  account  bo  made  more  exact  than  that  which 
serves  at  present  as  the  foundation  for  the  tax.  However,  as  a 
new  system  is  in  question,  the  law  would  only  fix  the 
principal  points,  leaving  to  Government  the  right  of  deciding  the 
intermediate  charges  to  the  fraction  of  a  degree.  The  progressive 
scale  could  then,  should  the  necessity  arise,  be  subsequently 
modified,  remaining,  of  course,  -within  the  limits  fixed  by  law  as  the 
beginning  the  middle  and  end  of  the  scale  {I0i°u>,  105°,  and 
106°il)).  We  would  leave,  however,  to  the  demand  of  the 
manufacturer  the  choice  of  being  taxed  at  a  uniform  assessment  of 
1,625  grammes  (351bs.  about),  a  figure  lower  than  the  Netherland 
assessment. 

It  results  from  the  preceding  that  this  part  of  the  "pry'et  do  hi" 
has  principally  for  its  object,  1st,  to  raise  the  chargeable  amount 
from  331bs.  to  35lbs.  of  sugar  per  22  gallons  of  beetroot  juice,  and 
by  the  degree  of  the  densimeter ;  2ud,  to  graduate  this  chargeable 
amount  in  a  ratio  to  the  height  of  the  density,  in  such  a  manner  as 
to  take  into  account  in  the  case  of  the  manufacturer  the  differences 
of  production  given  by  beetroots,  according  to  their  quality,  and 
according  to  the  success  of  the  harvest. 

After  raising  the  chargeable  amount  to  351b8.,  the  overplus 
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being  sensibly  reduced,  one  has  no  need  to  fear  seeing  the  receipts 
suddenly  absorbed  by  the  bounty  in  exportation.  Commerce  and 
industiy  will  thus  gain  in  security,  llofiners  and  manufacturers 
will  not  bo  left  exposed  to  suffer  suddenly  by  the  reduction  of  the 
assessment  in  delivery,  by  the  changes  in  the  conditions  of  selling 
to  foreign  lands. — (La  Sucrerio  Beige. J 


THE    SUGAR  DUTIES. 


It  is  likely  that  ore  long  the  Sugar  Question  will  be  again  the 
subject  of  conference  among  the  four  powers,  and  everything  that 
will  aid  us  in  any  way  should  be  brought  forward  and  fearlessly 
discussed.  "Wo  are  glad  to  see  the  subject  has  been  brought 
forward  by  the  Manchester  Chamber  of  Commerce,  and  that  it 
has  memorialised  the  Prime  Minister.  The  following  Memorial 
to  tlie  Right  Hon.  W.  E.  Gladstone,  on  the  sugar  duties,  was 
adopted : — 

That  your  memorialists  have  had  under  consideration  the  grievance  of 
which  the  British  sugar  refiners  complain,  arising  from  the  mode  of 
assessing  the  duty  on  sugar  according  to  classification  in  its  raw  state.  That 
the  French  refiners  succeed  in  obtaining  a  drawback  on  the  export  of  sugar 
in  excess  of  the  equivalent  of  duty  actually  paid,  and  the  bounty  thus 
obtained  inflicts  a  serious  injury  on  the  trade  of  British  sugar  refining.  That 
whilst  the  bounty  received  by  the  French  refiner  seriously  harasses  the 
British  refiner  on  his  own  ground,  it  does  not  permanently  benefit  the 
consumer.  That  the  business  of  loaf-sugar  refining  in  this  country  is  from 
this  cause  seriously  declining,  and  will  soon  undoubtedly  bo  extinguished 
altogether,  unless  the  system  of  international  refining  in  bond  be  adopted, 
and  the  assessment  of  duty  transferred  from  the  raw  material  to  the  finished 
product  in  its  manufactured  state.  That  the  objections  hitherto  made 
against  the  system  of  refining  in  bond  are  of  a  nature  which  present  no 
practical  difiiculty ;  and  the  risk  of  fraud  on  the  revenue  may  be  easily 
removed.  That  the  course  wliich  commends  itself  strongly  to  your  memorial- 
ists as  being  consistent  with  sound  principle,  is  that  at  the  earliest  period 
practicable  the  small  duty  now  remaining  on  sugar  should  be  totally 
abolished,  which  would  confer  a  substantial  benefit  on  the  consumer.  Your 
memorialists  therefore  pray  that  her  Majesty's  Government  will,  at  the 
earliest  practicable  date,  abolish  the  small  duty  now  remaining  on  sugar, 
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to  the  substantial  benefit  of  the  consumer,  and  that,  as  an  immediate  measure 
of  relief,  steps  may  bo  taken  for  holding  a  conference  of  the  four  Powers 
(parties  to  the  Convention  of  186-1),  with  a  view  to  the  international 
adoption  of  the  refining  of  sugar  in  bond,  and  that  the  duty  may  be  le«ed 
on  the  finished  product  as  it  goes  to  the  consumer. 

This  shows  the  progress  that  is  heing  made,  as  the  Manchester 
Chamber  of  Commerce  is  very  particular  as  to  what  engages  its 
attention.  Things  must  come  to  an  end  soon ;  the  question  to  be 
solved  is,  shall  things  remain  as  they  are,  or  shall  wc  have 
refining  in  bond?  In  condemnation  of  the  former,  we  would  refer 
our  readers  to  the  "Expose  des  Motifs"  translated  on  another  page 
of  our  magazine,  page  418. 

By  the  time  of  our  next  issue,  wc  hope  to  have  something 
definite  to  announce,  as  having  been  agreed  upon. 


PHEMC  ACID 

As  A  PREVENTATIVE  AOAINSI  THE  RAVAGES  OP  THE  CaNE  BoEEE. 


At  a  meeting  of  the  Chamber  of  Agiicultiire  of  Bassc-Terre, 
held  at  Pointe-a-Pitre,  on  July  1st,  1873,  the  President  made  a 
most  interesting  communication  to  the  Chamber,  on  the  employ- 
ment, in  agricultm-e,  of  phenic  acid,  not  only  as  an  agent  for 
almost  instantly  destroying  insects  hurtful  to  plants,  when  brought 
into  contact  with  them,  but  also  as  a  means  of  preservation  against 
their  attacks.  In  examining  his  papers  some  days  before,  lie 
found  among  them  a  note  which  he  had  received  some  years  ago 
from  M.  Damour,  one  of  the  corresponding  members  of  tho 
Chamber,  and  wliich  indicated  the  means  to  be  employed  in  order 
to  make  it  act  with  efficacy.    This  note  runs  as  follows  : — 

"Employment  of  phenic  acid  for  the  preservation  of  the  sugar 
cane  from  the  ravages  of  insects  which  are  hurtful  to  it."  * 

"By  plunging  the  heads  of  the  canes,  before  planting  them, 

*  Extract  from  tho  Memoirs  of  Dr.  Beclar,  entitled,  Noiwellc  application  de 
V  ttcide  phcnique  en  medicine  et  tin  chirurgie.  1  vol.  in  8vo. — 1865,  chez 
Delahaye,  Paris. 
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into  a  solution  containing  1  per  cent,  of  phenic  acid,  the  production 
of  the  horer  and  other  insects  which  are  injurious  to  them,  is 
prevented.  Experiments  have  been  made  vrith  great  success  at 
Viscount  Turien  Lagi-aviere's  plantation.  The  heads  of  the  sugar 
canes  after  having  been  immersed  for  twelve  hours  in  the  phenic 
solution,  become  more  vigorous,  are  entirely  free  from  insects,  and 
are  a  month  in  advance  of  the  plants  which  have  not  been 
immersed. 

"This  remarkable  result  induced  the  Governor,  ship-captain 
Dupre,  to  petition  the  French  Government  for  the  free  entry  of 
phenic  acid  into  the  colony  (Bourbon  Island)." 

A  member  asked  if  the  application  of  this  process  in  Eeunion 
had  produced  results  which  the  first  experiments  promised  ? 

The  Secretary-Treasurer  replied  that  an  aifirmativc  answer  was 
given  in  a  letter  which  he  had  recently  read  in  a  number  of  the 
Revue  du  monde  colonial,  asiattque  et  amiricain.  At  the  request  of 
the  President,  the  Secretary-Treasurer  sought  for  and  produced  to 
the  meeting  the  number  of  the  publication  to  which  he  referred  ; 
the  passage  which  had  struck  the  Secretaiy-Treasurer  is  to  be 
found  in  a  letter  from  Port  Louis  (Maurice),  dated  5th  November, 
1864,  on  page  118  of  the  Jan.  number,  1865,  of  the  said  review, 
and  reads  as  follows  :  ' '  The  weather  is  dry  and  very  favourable 
for  manipulation ;  but  the  cane  in  the  shore  districts  suffers  from 
the  ravages  of  the  white  louse  and  the  drought :  no  mention  is 
made  of  the  ravages  of  the  horer,  the  remedy  having  been  found.  He 
who  complains  of  it  must  refer  it  entirely  to  his  own  carelessness. 
Let  him  procure  what  is  necessary  to  destroy  it  and  the  white 
louse  at  the  same  time,  which  dares  not  attack  cane  treated  with 
phenic  or  carbolic  acid"  Further,  "it  is  necessary  to  tend  the 
cane,  ...  to  give  it  fortifying  baths,  like  those  we  administer 
to  the  sick  :  for  the  latter  sea  baths  arc  necessary,  for  th(  former 
baths  of  carbolic  acid  which  have  succeeded  so  well  at  Maurice." 
Finally,  the  author  in  closing  his  letter  says,  "  Carbolic  acid  acts 
as  an  insecticide  and  spur  to  vegetation." 

To  the  objection  raised  to  it  on  the  ground  that  immersion  of 
the  canes  in  a  phonic  solution  would  be  impracticable  on  a  lai'ge 
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scale,  the  President  replied  that  what  had  been  done  at  Reunion 
and  at  Maiirice  was  not  less  practicable  at  Guadeloupe ;  that  what 
could  not  be  accomplished  in  one  year  for  all  the  plantations  in  a 
locality,  might  be  started  first  on  a  small  scale,  commencing  with 
the  portion  in  which  the  insects  had  committed  tho  greatest 
ravages  in  tho  preceding  year. 

The  President  added  that  phenic  acid  was  a  sufficiently  cheap 
product,  and  the  expense  might  be  still  further  diminished  by  its 
introduction  free  of  duty,  which  would  doubtless  be  readily 
obtained  from  the  General  Council. 

The  President  reminded  tho  Chamber  that  in  the  course  of  last 
year,  the  appearance  in  the  canes,  proceeding  from  the  cane  called 
Mia- Vol,  of  a  worm,  until  then  unknown  in  the  country,  had 
caused  a  certain  disturbance.  It  was  believed  that  the  woi-m  was 
no  other  than  the  borer,  which  has  committed  such  ravages  in  tho 
island  of  Reunion.  The  investigations  of  the  chief  naval  apothe- 
cary have  dispelled  the  anxieties  to  which  tho  discovery  of  this 
little  reptile  had  given  rise.  The  worm  in  question  was  not  the 
borer ;  but  the  cane  has  also  its  enemies  in  tho  colony.  There 
exists  notably  in  Guadeloupe,  a  little  scarabeus  known  by  tho 
name  of  cockchafer,  (lianneton)  whose  larvae,  called  the  white 
worm,  commits  most  serious  ravages  on  the  canes  in  certain 
localities,  especially  in  young  plantations.  These  ravages  are 
manifested  by  the  complete  drying  up  of  the  plants.  The  President 
had  seen,  especially  on  the  iSaint  Louis  mountain,  some  places  in 
which  a  fourth  part  of  the  plant  had  perished.  The  insect  like- 
wise exists  in  large  quantities  in  Capcstcrre.  At  a  certain  period 
of  the  year,  attracted  by  the  light,  it  finds  its  way  into  the  houses, 
alighting  on  the  dinner  tables  in  such  great  numbers  that,  during 
the  meal,  by  throwing  them  into  vessels  of  water  several  litres  of 
them  may  be  collected  in  an  hour's  time.  It  is  more  especially  at 
the  close  of  a  prolonged  drought  that  the  insect  multiplies  and 
commits  its  depredations.  It  was  with  the  view  of  combating  it 
that  the  President  had  thought  fit  to  bring  before  the  Chamber 
the  note  in  question,  and  which,  as  already  said,  had  been  sent  to 
him  by  M.  Damour. 
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NOTES  FEOM  POETO  EICO. 

Several  articles  have  appeared  in  the  Sugar  Cane,  and  each 
person  who  has  written  on  this  subject  mentions  the  fact  that 
canes  were  most  probably  introduced  into  Europe  with  the  know- 
ledge of  Europeans,  by  the  Crusaders,  they  having  found  the 
plant  in  Palestine,  where  probably  it  had  been  brought  by 
merchants  who  traded  to  the  East,  and  had  brought  it  either 
from  the  East  Indies  or  China ;  presuming  this  to  be  a  fact,  the 
sugar  cane  would  not  have  been  known  to  Europeans  till  the 
twelfth  century.  But  in  contradiction  to  this  accepted  version  we 
have-the  following,  and  to  all  appearance  the  dates  arc  authentic. 

A  Spanish  author,  Banquieri,  who,  in  Madrid,  in  1801,  published 
a  work  on  Spanish  agriculture,  translates  a  Moorish  manuscript 
written  in  the  year  1140,  by  a  Moor  of  Sevilla,  Spain.  This 
writer,  Ebu-al-Arram  makes  an  extract  from  another  manuscript 
written  in  1074,  also  by  a  Moor,  who  gives  a  description  of  the 
sugar  cane,  its  mode  of  culture,  and  the  method  of  manufactur- 
ing the  sugar,  then  used  by  them  in  Spain. 

He  advises  that  canes  should  be  planted  on  level  ground  near 
water  for  irrigation,  that  they  should  be  highly  manured,  that 
when  ripe  they  should  be  cut  in  short  pieces,  the  juice  expressed 
in  a  mill,  and  reduced  to  about  one-fourth  of  its  bulk  in  iron 
cauldrons  mounted  on  a  furnace,  the  syrup  should  then  be  well 
stirred  to  thicken  it,  and  put  in  conical  earthenware  vases.  He 
further  mentions  that  the  mcgass  when  fresh  is  excellent  fodder  for 
horses.  We  may  readily  suppose  canes  highly  manured  and  passed 
through  to  indifferent  mill,  perhaps  with  barely  one  third  of  the 
juice  extracted  would  make  good  fodder;  and  the  Moors,  who  take 
great  care  of  their  horses,  would  not  fail  to  take  advantage  of  such 
a  nourishing  substance. 

This  manuscript  of  Ebu-al-Arram  is  still  extant.  Banquieri's 
work  is  still  obtainable  in  Madrid,  and  it  is  strange  this  circum- 
stance has  escaped  more  general  observation.  The  mode  of  culti- 
vation recommended  by  the  Moor  is  very  similar  to  that  now  in 
vogue,  \iz ; — high  manuring  and  plenty  of  irrigation,  and  does 
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entirely  for  any  reverence  a  planter  may  have  had  for  Pere  Labat, 
whoso  name  is  associated  with  a  system  which  had  been  in  practice 
among  the  Moors  fuUy  five  hundred  years  previously  to  the  intro- 
duction of  it  by  him. 

I  may  mention  from  my  own  experience,  fresh  mcgass  from  plant 
canes  is  excellent  fodder  both  for  horses  and  cattle,  they  feed  on 
it  willingly,  and  thrive  AvondcrfuUy ;  I  always  feed  my  stock  on 
such  megass  when  I  have  it,  they  do  not  however  cat  the  megass 
from  diy  hard  canes. 

Any  planter  who  has  visited  the  south  coast  of  Porto  Eico,  and 
seen  the  difference  between  the  luxuriance  of  canes  gi-own  on 
estates  where  there  is  a  good  supply  of  water  for  u-rigating  them, 
and  those  of  neighbouring  estates  that  may  not  possess  the  same 
advantage,  would  admit  the  justness  of  the  Moor's  advice.  On 
the  south  coast  of  Porto  Eico,  irnless  in  very  wet  weather,  the 
river  courses  are  dry,  all  the  water  being  dammed  up  and  taken 
by  the  neighbouring  estates  to  irrigate  their  canes,  if  such  a 
system  was  adopted  by  the  "Windward  Island  planters  they  would 
soon  increase  their  crops ;  for  instance,  in  the  island  of  St.  Lucia, 
the  plain  of  Vieux  Fort,  almost  out  of  cultivation  owing  to  the 
prolonged  drought,  is  intersected  by  a  river ;  this  water  is  merely 
used  to  work  two  paltry  mills  ;  if  by  canals  judiciously  arranged, 
each  planter  having  a  right  to  it,  or  a  portion  of  it,  during  a  certain 
number  of  days  monthly,  the  whole  of  what  now  runs  down  use- 
lessly to  the  sea  were  applied  judiciously  to  the  plants,  that  district 
aloncmight  produccmore  sugar  yearly  than  the  wholcislanddocsnow. 

In  the  Carib  county  and  other  diy  districts  in  St.  Vincents,  were 
the  water,  which  is  now  used  to  move  the  mills,  spread  tlirough 
their  cane  pieces,  they  would  produce  double  the  crops. 


THE  CANE  BOEEE  IN  THE  MAUEITITTS. 

The  accompanying  plate  represents  the  summit  of  a  Bclouguet 
cane,  perforated  in  many  parts  by  caterpillars  (Borers,)  as  well  as 
young  caterpillars  lodged  between  the  leaves,  and  which  have  not 
yet  introduced  themselves  into  the  interior  of  the  cane. 
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ON  IRRIGATION. 
{Continued  from  page  357.) 

If  we  turn  to  Spain,  -wo  shall  find  a  much  more  economical 
distribution  of  water.  Tlio  Arabs  originated  most  extensive  irriga- 
tion works  in  that  country,  watering  the  land  most  assiduously 
wherever  it  was  practicable,  by  means  of  canals  and  subterranean 
tunnels.  Many  of  their  works  have  been  in  working  order  for 
upwards  of  1000  years. 

The  best  engineers  in  Spain  consider  that  a  cubic  foot  per  second 
should  never  be  made  to  ii-rigato  less  than  140  acres,  whilst,  in 
Granada,  where  the  rainfall  is  33  inches,  it  irrigates,  as  we  have 
seen,  244  acres.  In  Lombardy  and  Piedmont  the  rainfall  is  from 
37  to  38  inches,  and  yet  the  cubic  foot  irrigates  only  120  acres. 
The  largest  amount  of  water  given  at  any  one  irrigation  in  Spain 
is  9,884  cubic  feet  per  acre,  equal  to  2'7  inches  of  rainfall,  whilst 
the  more  usual  amount  is  7,060  cubic  feet  per  acre,  or  I '9  inches. 

In  Spain  the  cereals  receive  two  or  three  waterings,  according  to 
circumstances,  at  general  intervals  of  a  month ;  potatoes,  and  such 
crops,  every  three  weeks.  In  India  three  to  eight  waterings  per 
annum  are  given,  according  to  crop ;  for  example,  sugar  is  allowed 
four  waterings  per  crop.  Supposing  the  dotation  to  be  10,000 
cubic  feet  per  acre,  the  total  supply  of  water  to  the  sugar  crop 
would  be  equal  to  11 -2  inches  of  rain.  In  North  India  there  is 
frequently  an  interval  of  50  days  between  each  irrigation. 

In  order  to  irrigate  properly,  the  supply  of  water  must  be  drawn 
from  a  higher  level,  passed  over  or  through  the  soil,  and  the  sur- 
plus di-awn  off  at  a  lower  level.  It  may  be  led  from  a  part  of  the 
stream  above  the  level  of  the  land,  from  an  elevated  lake,  or  from 
resei-voirs  in  which  spring,  rain,  or  other  water  has  been  stored  up ; 
and  after  it  has  been  used  for  irrigation,  it  should  be  run  into  the 
stream  lower  down,  or,  if  there  is  no  stream,  collected  in  shallows, 
and  allowed  to  evaporate,  or  led  down  into  porous  strata.  Wher- 
ever a  good  flowing  river,  or  a  high-lying  lake  is  at  hand,  there  is 
the  least  difficulty.  Inundation  canals  is  the  simplest  and  rudest 
method ;  these  are  out  into  the  land  from  the  river,  and  then  made 
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to  run  parallel  with  the  stream.  A  series  of  small  channels  made 
to  traverse  the  land,  when  well  managed,  is  a  very  excellent 
method — just  amounting  to  a  numher  of  artificial  rivers  with 
fertile  hanks.  The  lake  system  is  common  in  Lomhardy  and 
Madras,  and  is  very  economical.  The  Arahs  irrigate  from  large 
artificial  wells  or  cisterns,  sometimes  boring  into  tlio  mountains  for 
a  supply  of  water,  which  they  lead  out  by  canals.  A  good 
example  of  this  last  method  is  seen  at  Algiers,  which  the  French 
supply  in  this  way  with  a  portion  of  its  drinking  water.  In  all 
cases  of  irrigation  precaution  must  be  taken  against  inundations, 
by  providing  well-secured  floodgates,  if  necessary.  There  ought 
to  be  a  plentiful  supply  of  water  under  perfect  control. 

The  character  of  the  water  employed  for  irrigation  purposes 
must  also  j-eceivc  attention.  As  already  mentioned,  all  waters 
contain  a  certain  amount  of  plant  nourishment  in  solution  and  in 
suspension,  but  they  may  also  convey  substances  detrimental  to  the 
plant.  Care  must  be  taken  not  to  use  such  poisonous  waters,  for 
instance,  as  are  drained  from  large  forests,  for  they  will  paralyse 
the  healthy  action  of  the  plant — we  must  not  give  the  crops  plant — 
sewage  to  drink ! — or  those,  say,  which  are  too  heavily  charged 
with  calcareous  matters,  as  they  will  deposit  the  lime  and  clog  the 
pores  of  the  plant — such  waters,  when  canying  an  excess  of  lime, 
should  be  freed  of  the  larger  portion  before  they  are  applied  to  the 
ground.  The  same  applies,  in  a  like  general  way,  to  iron  or  other 
such  waters. 

But  here,  as  in  all  important  operations,  the  exercise  of  a 
discriminating  intelligence  is  required.  The  composition  of  the 
soil  and  the  nature  of  the  crop  must  be  taken  into  account.  Iron 
waters,  for  instance,  are  suitable  for  imgating  limey  soils,  and 
lime  waters  are  useful  for  sandy  soils,  but  when  such  waters  arc 
used  they  should  be  run  on  only  at  the  end  of  autumn  or  in  winter, 
and  nothing  hut  pure  water  used  in  the  spring.  It  is  always  safe 
to  irrigate  with  drinking  water. 

Other  things  being  ctiual,  those  waters  which  yield  the  best  fish 
are  just  those  likely  to  yield  the  best  plant,  for  the  nourishment 
they  contain  is  alike  suitable  for  plant  and  animal.    Many  rivers 
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are  turbid  with  fertilising  matter,  and  are,  consequently,  peculiarly 
applicable  for  irrigation  purposes.  The  Ganges,  for  instance, 
carries  down  siotli  part  of  its  volume  of  mud,  or  2,-509  million 
cubic  feet  per  hour ;  the  Nile  conveys  a  still  larger  proportion  of 
mud,  lioth  of  its  bulk,  or  nearly  15  million  cubic  feet  per  hour. 
Meadows  irrigated  with  water  containing  such  valuable  fertilizing 
properties  arc  entirely  independent  of  any  further  manure,  indeed, 
very  little  soil  even  is  needed.  The  famous  water  meadows  of  the 
Avon,  in  Wiltshire,  for  example,  consist  of  beds  of  pebble  and 
sliingle,  held  together  by  the  roots  of  the  grass. 

The  affluents  of  the  Humbor  bring  down  as  much  as  7  or  even 
8  per  cent,  by  volume  of  deposit,  which  is  employed  for  producing 
crops  of  wheat  and  beans.  The  same  is  effected  on  the  banks  of 
many  other  rivers — Seine,  Clyde,  &o. 

Irrigation  when  applied  to  the  meadow  land  produces  a  finer 
variety  of  grass,  the  coarser  kinds  die  out  and  give  place  to  the 
richer.  If  the  water  be  allowed  to  stagnate,  however,  the  coarser 
grasses  again  assert  themselves,  as  is  seen  in  marshy  ground.  This 
is  a  most  important  principle  in  irrigation — the  water  must  never 
be  allowed  to  stagnate,  but  be  kept  in  constant  circulation. 
For  this  a  porous  soil  and  especially  a  porous  subsoil  is  needed, 
hence  irrigation  often  requires  to  be  preceded  by  drainage,  in  order 
to  get  the  soil  into  a  liealthy  open  condition.  The  necessity  for 
underground  drainage  as  a  preliminaiy  is  conspicuously  the  case 
with  such  ground  as  peat  bogs  and  stiff  clays.  "When  the  ground 
is  very  level,  it  is  best  to  prepare  it  for  irrigation  by  arranging  it 
artificially  into  largo  furrows.  Between  each  watering,  the  soil 
requires  to  be  exposed  dry  to  the  air  for  some  days  at  least.  It 
appears  pretty  well  agreed  that  water  should  be  largely  applied  to 
the  water  meadows  in  winter,  but  very  sparingly  in  spring,  which 
is  indeed  the  most  critical  season  for  the  irrigators.  During  the 
frost  there  is  no  growth  of  grass,  but  if  water  be  kept  running 
over  it,  growth  continues,  and  all  chance  of  injury  from  fro.st 
effectually  prevented.  AVhen  the  temperature  rises  again,  how- 
ever, tlie  flow  sliould  be  discontinued.  The  fields  are  then  in  a 
condition  to  grow  rapidly  whenever  spring  begins  to  appear,  and 
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they  are  luxuriant  when  the  dry  meadows  are  just  recovering  from 
their  winter's  torpitudc.  After  the  first  crop,  the  water  is  run  on 
again  to  prepare  for  a  second,  and  in  this  way  three  or  four  crops 
are  obtained. 

The  increase  in  crop  effected  by  the  latest  Italian  scheme  has 
been  estimated  by  the  Commissioners  as  follows.  They  divide  the 
soil  into  four  qualities,  according  to  the  proportion  of  sand  and  clay 
it  contains.  When  wheat,  rye,  maize,  mulberry  trees,  grass,  &c. 
are  grown — 

Per  acre. 

The  most  sandy  ground  in  the  dry  condition  yields  about  £2  10s. 

The  same  when  irrigated,  and  with  new  crop  rotation . .  £5  Is. 

The  most  clayey  soil  in  the  diy  condition  yields  . .     .  ,£3  10s. 

The  same  under  irrigation  £5  lOs. 

The  increase  on  the  four  varieties  of  land  is — 

Value  of  increase  per  acre. 
£   s.  d. 

For  the  most  sandy  211  9 

,,   1st  intermediate   2    5  0 

„  2nd        „   2    2  0 

,,  the  most  clayey    2    0  0 

Mean  £2    4  8 

These  are  probably  considerably  understated,  although  they 
show  the  crop  to  be  doubled  on  sandy  soil,  and  increased  by  three- 
fourths  on  the  most  clayey.  In  India,  the  yield  of  rice  obtained 
by  irrigation  is  quadrupled,  the  wheat  is  increased  by  one-half. 

To  show  wliat  may  be  done  in  our  own  country  by  irrigation, 
one  good  instance  may  suffice.  Two  acres  on  a  Berkshire  farm, 
that  previous  to  irrigation  jnelded  a  crop  scarcely  worth  cutting, 
after  irrigation  could  feed  73  sheep  for  five  months.  When  com- 
pared with  a  field  of  the  best  Lincolnshire  turnips,  and  with  good 
unirrigatcd  grass  land,  the  relative  value  becomes  more  strikingly 
apparent — 

An  acre  of  the  turnips  supports . , .  ■    10  sheep. 
,,       grass  land  supports    ....    14  ,, 
,,       irrigated  land  supports  . .    36  „ 
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This  Berlcsliire  faimer  was  rewarded  with  30  per  cent,  interest  on 
the  money  expended  on  the  enterprise.  Our  farmers  would  do 
well  to  reflect  on  this  and  act,  especially  as  the  returns  show  that 
between  1868  and  1871  there  was  a  decrease  in  the  number  of 
sheep  in  the  kingdom  amounting  to  12  per  cent,  of  the  whole. 
Irrigation  will  correct  this,  and  double  the  increase  of  the  land. 


FACTOET  NEAE  BASSE-TEERE. 


A  subscription  was  commenced  on  May  5th  with  the  view  of 
forming  a  company,  (unlimited)  for  the  establishment  of  a  Sugar 
Factory  at  Bologne,  near  Basse-Torre. 

The  stock  is  fixed  at  1,000,000  francs  (£50,000).  The  shares 
arc  500  francs  (£25).  The  total  subscription  is  payable  in  quar- 
terly instalments.  The  first  quarter  will  be  due  on  the  15th  June 
next;  the  three  other  quarters  on  30th  November,  1873,  and  31st 
May,  and  30th  November,  1874. 

Subscribers  have  the  privilege  of  making  anticipatory  payments, 
provided  that  these  payments  are  not  less  than  oue-quarter  of  the 
shares. 

Subscriptions  will  be  received  with  or  without  immediate 
payment ;  reserving  in  the  latter  ease  realization  of  the  first 
quarter  before  the  loth  of  June.  All  instalments  will  produce 
interest  at  the  rate  of  6  per  cent,  per  annum  from  the  day  of 
payment. 

Subscriptions  and  payments  are  received — 

1 .  By  M.  Payen,  Notary,  Basse-Terre,  Eue  des  Normands,  No.7 

2.  At  the  house  of  the  undersigned,  Basse-Terre,  Euc  du 

Domaino,  No.  5. 

3.  At  the  Bank  of  Guadaloupe,  Pointe-a-Pitro,  where  the  pay- 

ments will  be  centralized. 
Copies  of  the  statutes  of  the  society  will  be  deposited  at  the 
before  mentioned  places,  and  at  all  Mayoralties  of  the  colony. 

Ejile.  Dehtt. 

Bam-Ten-e,  April  30th,  1873. 
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COLONIAL  SUGAR  MAKING. 


The  Government  of  St.  Lucia  have  introduced  an  ordinance  to 
establish  a  central  factory  system  for  the  production  of  sugai-.  The 
Legislation  has  guaranteed  the  undertaking  against  loss.  A  con- 
tract is  to  bo  entered  into  between  the  factoiy  company  and  the 
cultivators,  by  which  the  latter  will  receive  5lbs.  of  sugar  for 
every  lOOlbs.  of  canes,  the  sugar  to  be  paid  for  at  the  mean  rate  of 
the  English  markets. —  Greenock  Sugar  Trade  Review. 


Serious  Accident  in  a  Gheenock  Sugae  Eefineet. — ^While 
three  men  were  engaged  on  Monday  working  at  a  char  cistern  in 
the  Dcllingburn  Sugar  Refinery,  Greenock,  a  spark  from  the  wick 
of  the  lamp  carried  by  one  of  them  fell  to  the  bottom  of  the 
cistern,  and  instantaneously  ignited  the  inflammable  compound 
with  which  they  were  working.  The  flames  at  once  rushed  up 
the  sides  of  the  cistern,  burning  the  three  men  in  a  frightful 
manner.    One  of  them,  named  Smith,  is  not  expected  to  recover. 


REVIEW. 

Obseevations  on  the  Agricuititeal  Chemistby  of  the  Sugae  Cane. 
By  T.  L.  Phipson,  Ph.D.,  F.C.S.,  &c.  London :  Ranken  and 
Co.,  Strand.  1873. 

It  is  with  great  pleasure  that  we  sec  any  work  on  agricultural 
chemistiy,  and  the  above  contribution  to  it  by  Dr.  Phipson  is  veiy 
welcome. 

This  branch  of  Chemistry,  although  still  in  its  infancy,  and 
being  di'aggcd  hither  and  thither  by  opposing  hands,  has  yet  laid 
down  certain  laws  (we  ai-c  afraid  we  must  call  them  so  for  want 
of  a  better  word),  and  now,  the  foundations  being  laid,  the  various 
builders  are  steadily  working  at  the  different  parts  of  the 
superstructure. 

Dr.  Phipson's  name  is  well  known  to  the  readers  of  "  The  Sugar 
Cane,"  and  they  must  indeed  be  pleased  to  sec  a  work  from  the 
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pen  of  a  man  wlio  spends  so  mucli  of  his  time  in  experimenting  on 
the  various  hranchcs  of  sugar  manufacture. 

In  itself  the  book  is  very  interesting  and  touches  on  many 
points  of  value  to  the  manufacturer.  At  the  beginning  Dr.  Phip- 
son  treats  very  shortly  of  the  general  commencement  of  agricultural 
chemistry.  Wo  think  this  part  might  have  been  expanded  -with 
benefit,  negative  results  are  often  as  useful  as  positive  results,  and  we 
all  find  ourselves  ready  and  generally  able  to  profit  by  the  failures  of 
others.  We  shall  try  to  give  a  general  idea  of  the  nature  of  the 
book,  and  would  first  quote  from  the  very  beginning  a  paragraph 
■which  from  its  general  interest  will  be  instructive. 

Columella  of  Cadiz,  in  his  book  "  Do  Ee  Rustica"  speaking  of 
the  state  of  agriculture  in  his  time  makes  the  following  statement : 

"I  see  around  me  Schools  for  preachers,  dancers,  musicians, 
tumblers  ;  cooks  and  barbers  arc  also  in  vogue ;  houses  of  ill-fame 
and  gambling  establishments  every  where  attract  the  imprudent 
youth ;  but  as  to  the  art  which  teaches  how  to  fertilize  the  earth 
it  has  neither  professors,  pupils,  justice,  nor  ^Jrotection.  *  *  * 
And  if  I  complain  of  this  neglect  I  am  told  the  soil  has  become 
barren!    *    *  *" 

Although  nearly  1800  years  since  those  words  were  written, 
how  true  would  they  have  been,  if  instead  of  18  centuries  having 
passed,  no  more  than  18  years  had  gone  away.  Until  but  lately 
agricultural  chemistry  had  neither  "  professors,  pupils,  justice,  nor 
protection"  in  this  countiy,  and  then  as  in  those  far  distant  years, 
the  loud  complaint  was  heanl  "behold,  our  land  is  left  unto  us 
desolate." 

Liebig,  who  wc  think  must  be  looked  upon  as  the  father  of 
agricultural  chemistry,  came  long  ago  to  the  opinion  that  the 
mineral  portions  of  the  plant  are  the  food  upon  which  it  existed, 
and  although  this  idea  has  been  refuted  by  many  able  chemists,  the 
theory  in  most  cases,  holds  pretty  true.  When  wc  bum  a  plant 
and  examine  the  ash  we  find  we  have  deprived  it,  to  a  very  great 
extent,  of  some  of  the  most  important  parts  of  its  composition.  — 
Nitrogen.  —  And  when  we  return  the  "mineral"  constituents  of 
the  plant  to  the  gi-ound  on  which  it  grew,  wc  forget  that  this  most 
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important  constituent  has  not  been  added.  The  results  arrived  nt 
by  many  years'  study  of  the  subject,  may  be  summed  up  in  the  few 
words  in  which  Dr.  Phipson  does  it  in  his  little  book  "  The  largest 
crops  were  obtained  token  the  mineral  and  nitroffenous  manures  toere 
employed  together." 

As  we  arc  in  this  number  rather  limited  in  space,  we  shall  give 
in  our  next  months'  issue  an  extended  review  of  this  valuable 
book. 


(!^oi;riispndein;e. 


CONCRETE  versus  MUSCOVADO. 

323,  Vatjxhaix  Road,  LnDErooL, 

Din  Jrar,  1873. 

To  THE  EdITOE  of  "  ThE  StoAH  CAIfE." 

SiK, 

"We  suppose  that  information  as  to  prices  obtainable  for  sugar 
in  the  United  Kingdom  is  always  interesting  to  your  West  Indian 
friends,  and  as  we  observe  that  Fryer's  "Concrctor"  ie  continually 
coming  into  use  in  sugar  growing  countries  from  whence  we  never 
saw  concrete  make  a  previous  appearance,  we  beg  to  inform  you 
that  we  bought  in  Liverpool,  this  week,  forty  tons  of  Fryer's 
concrete,  from  Montscrrat,  at  23s.  9d.  duty  paid  (daity  about 
2s.  3d.)  At  the  same  time,  and  out  of  the  same  ship,  and  as  we 
are  told  by  the  sellers,  from  the  same  estates,  we  bought  ordinary 
muscovado  sugar  at  prices  varying  from  18s.  3d.  for  dabs,  to 
22s.  9d. ;  the  average  price  for  160  tons  being  about  22s.  duty 
paid  (duty  2s.  Id.) 

Concrete,  in  this  case,  fetching  fully  Is.  6d.  per  cwt.  more  than 
muscovado  sugar. 

"We  arc, 

Tour  obedient  servants, 

Ckosfield,  Baeeow  &  Co- 


STATE:ME]S'T  of  stocks,  &c.,  of  Sugars  and  Molasses,  at  the  Ports  of  Greenock  and  London, 
from  1842  to  1872  inclusive,  and  other  Statistics. — From  Greenock  Sugar  Trade  Review. 


SUGARS. 

MOLASSES. 

titocks  at  Dec.  31 

Imports. 

Home  Consump. 

Stocks. 

HomG  Con. 

London. 

(ireetiock 

London 

Orecnorh 

Londou. 

IN  'I  MO  LI.^ANUl* 

OF  10  NS  TO 

THE  N 

THOU 

SANU. 

1812 

7 

17 

10 

5 

..    13  . 

1843 

7 

20 

13 

ri 

11 

..      8  . 

1844 

3 

17 

15 

6 

..    16  . 

1845 

2 

24 

s 

22 

.1 

cs 

3 

..    17  . 

1846 

4 

20 

25 

1 

..    17  . 

1847 

11 

0) 

41 

33 

1 

11 

. .  14 

1848 

16 

to 

39 

•Jl 
a 

34 

7 

..     17  . 

1849 
1850 

11 

8 

s 

26 
34 

30 
35 

13 
12 

..  24 

1851 

17 

49 

38 

12 

..    20  . 

1852 

9 

70 

39 

192 

42 

192 

5 

..  20 

1853 

7 

52 

40 

197 

40 

198 

4 

1854 

12 

74 

64 

243 

49 

202 

6 

1855 

9 

40 

42 

202 

40 

218 

4 

1856 

3 

42 

34 

224 

38 

196 

3 

..    21  . 

1857 

4 

67 

44 

221 

38 

191 

6 

..  10 

1858 

5 

54 

61 

229 

67 

219 

6 

1859 

5 

68 

71 

233 

70 

215 

1 

..    10  . 

1860 

4 

63 

74 

229 

76 

222 

2 

1861 

7 

73 

92 

251 

89 

216 

4 

1862 

18 

65 

120 

209 

107 

208 

2 

1863 

23 

76 

127 

237 

121 

210 

2 

..      0  . 

1864 

24 

1 10 

129 

228 

120 

180 

3 

..      3  . 

1865 

30 

85 

134 

207 

1.37 

214 

2 

4 

1866 

14 

89 

148 

206 

162 

190 

2 

..  3 

1867 

14 

67 

179 

186 

178 

203 

1868 

26 

72 

183 

199 

171 

181 

..      6  . 

1869 

14 

76 

145 

194 

156 

182 

2 

2 

1870 

23 

69 

206 

202 

196 

197 

4 

5  . 

1871 

22 

41 

211 

193 

212 

213 

1 

5  . 

1872 

50 

07 

233 

212 

209 

178 

1 

4  . 

Customs  Revenue. 
Greenock. 


Thousatids  of  pounds  to 
nearest  thouBuid. 

£308 
348 
367 
288 
324 
407 
437 
372 
383 
410 
429 
426 
548 
670 
608 
448 
655 
809 
802 
908 

nil 

1234 
1058 
1236 
1441 
1500 
1475 
1366 
1107 
995 
998 


RATES  OP  DTJTT  ON  SUGAR. 


B.  P.  26/3,  Foreign  63/0. 

B.  P.  25/3,  Foreign  63/0. 

B.  P.  25/3,  Foreign  63/0. 

B.  P.  14/0  and  16/0,  Foreign  23/4  and  28/0. 

B.  P.  14/0,  Foreign  21/0. 

B.  P.  14/0,  Foreign  19/6. 

B.  P.  13/0,  Foreign  18/6  and  20/0. 

B.  P.  12/0,  Foreign  17/0  and  18/6. 

B.  P.  11/0,  Foreign  15/6  and  17/0. 

B.  P.  10/0,  Foreign  14/0  ,md  15/6. 

B.  P.  10/0,  Foreign  13/0  and  14/6. 

B.  P.  10/0,  Foreign  12/0  and  13/0. 

B.  P.  and  Foreign  equalized  11/0  and  12/0. 

Ditto  ditto  13/9  and  15/0. 

Ditto  ditto  13/9  and  15/0. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto  12/8  and  13/10. 

Ditto  ditto      8/2, 9/4,  and  10/6. 

Ditto  ditto      8/2,  9/4,  and  10/6. 

Ditto  ditto      8/2, 9/4,  and  10/6. 

Ditto  ditto      8/0,  9/7,  and  10/6. 

Ditto  ditto      8/0,  9/7,  and  10/6. 

Ditto  ditto  8/0, 9/7,  10/6,  &  11/3. 

Ditto   4/0,  4/9,  5/3,  and  6/8  )  Payatleon 

Ditto   4/0,  4/9,  6/3,  and  6/8  ]  Landing 

Ditto  4/0,  4/9,  6/3,  and  5/8  )  Weights. 


The  Stocks  in  Greenock  are  from  the  OiScial  Statements,  and  exclusive  of  Cargoes  arrived,  with  the  exception  of  the  return  for 
1872,  wliir  h  includes  all  an-i vals  in  Port. 
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Stocks  of  Sugae  m  the  Chief  Makkf.ts  of  the  "World  ox  tiik 
1st  June,  foe  Three  Tears,  ix  thousands  of 
TONS,  to  the  nearest  thousand. 


1873. 

(Jreat  Britain   147  . 

Franco    99  , 

Holland   r.4  . 

Germany  (Zollvorein)    11  . 

Six  otlier  entrepdts   9  , 


Total  in  Europe   330 


1872. 

75 
.55 
42 

9 

3 

181 


1871. 

124 
73 
39 
23 


204 


CONSITMPTION   OP   SUOAR  IN  EuROrE  AND  THE  UnITED   StATES,  FOB 


Three  Years  endino 

Isi  June,  in 

THOUSANDS 

OF  TONS. 

1873. 

1872. 

1871. 

 714 

  686  . 

...  719 

 248 

  273  . 

...  290 

Germany  (ZoUverein) 

  254 

 207 

...  214 

Holland  

  28 

  25 

...  26 

Six  other  Entrep6ts  . . 

  102 

  104 

...  97 

Total  in  Europe . 

1,346 

1,295 

1,340 

Estimated  Crop  op  Beet  Eoot  Sugar  on  the  Continent  of  EuEorE, 

FOR  THE  ENSUING  SeASON,  COMPARED  -WITH  THAT  OF  THE  THREE 

PEETious  Seasons. 
(From  ticht's  Monthly  Circular.) 


1872-73. 

1871-72. 

1870-71. 

1869-70. 

Tons. 

Tons. 

Tons. 

Tons. 

395,000  . 

.  335,000  . 

.  289,000  . 

.  289,000 

Germany  (Zollverein) 

260,000  . 

.  189,000  . 

.  263,000  . 

.  217,000 

Austro-Hungary  .... 

205,000  . 

.  162,000  . 

.  182,000  . 

.  151,000 

Russia  and  Poland  . , 

150,000  . 

.    90,000  . 

.  135,000  . 

.  133,000 

80,000  , 

.    72,000  . 

.    56,000  . 

.  44,000 

Holland  and  otlier 

35,000  . 

.    25,000  . 

.    17,000  . 

.  12,000 

,125,000 

873,000 

942,000 

846,000 

SUGAR  STATISTICS— GREAT  BRITAIN. 
To  12tii  JrxE,  1872  axd  1873.    In  Thousands  of  Tons,  to  the  Nf.arkst  Tuocsand. 


STOCKS. 

IMPORTS. 

DELIVERIES.  1 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London . 

Livci-pool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
187-2. 

1  London. 

t—* 

o 
o 

p 

'o 

Clyde. 

jP  30  1 

O  X 

H 

British  "West  IncUa 

26 

22 

,06 

.  45 

51 

11 

7 

32 

lUl 

4  J 

6 

8 

82 

68 

British  East  India 

14 

2 

4 

17 

3 

20 

9 

12 

4 

10 

13 

Mauritius   

3 

1 

•• 

4 

4 

10 

13 

11 

11 

35 

34 

11 

11 

12 

36 

34 

Cuba  

4 

4 

15 

24 

18 

3 

7 

7 

22 

39 

42 

4 

4 

"J 

19 

34 

34 

Porto  Rico,  &c.  . . 

1 

10 

1 

12 

8 

2 

17 

5 

24 

14 

10 

3 

lo 

1  A 

Manilla  &  Java  . . 

28 

9 

2 

39 

14 

20 

8 

6 

6 

40 

33 

14 

5 

I 

7 

32 

42 

4 

30 

12 

6 

42 

19 

7 

47 

5 

9 

68 

60 

5 

31 

9 

48 

DO 

2 

1 

3 

4 

18 

8 

6 

17 

49 

50 

22 

10 

7 

27 

66 

67 

Total,  1873  . , 

82 

62 

47 

196 

116 

128 

104 

42 

102 

376 

340 

113  .  72 

42 

103 

330 

324 

i 

Total,  1872  ..| 

-12 

25 

8 

.__ 
41 

80increasc 

94 

76 

45 

125 

,30  increase 

93 

77 

44 

no 

6  increase 

444 


THE  STJGAE  CANE.  Aro.  1,  1873. 


STATE  AXD  PROkSPECTS  OF  THE  SUGAE  MAEKET. 


During  tlio  i)ast  mouth  the  sugar  market  has  undergone  little 
change,  and  closes  ■with  a  very  steady  appearance. 

Good  refining  sugars  have  been  in  fair  demand,  and  prices  are 
becoming  somcwliat  firmer.  "The  run  is  still  upon  good  dry 
qualities  vrhioh  can  be  turned  (xuickly  through  the  refinery  at  a  small 
cost  for  waste,  labour,  and  charges.  All  brown  and  yello-w  sugars, 
on  which  the  cost  of  refining  now  forms  a  heavy  percentage,  are 
resorted  to  only  when  the  former  cannot  be  readily  obtained." — 
Macgregor's  Weekly  Report. 

No.  12  Havana  afloat  is  worth  2Gs.  Cd.  to  278.  Od.,  against  29s. 
to  29s.  Cd.  last  year.  Fair  to  good  refining  Cuba  Muscovadoes, 
21s.  6d.  to  22s.    Middling  to  good  brown  Bahia,  17s.  6d.  to  18s.  6d. 

For  the  year  the  imports  show  an  increase  of  about  28  tons;  the 
deliveries  an  increase  of  about  7  tons;  whilst  the  stocks  up  to 
12th  July  show  an  increase  of  about  82  tons.  Those,  however,  of 
which  the  largest  stock  has  accumulated  are  the  Brazil,  British 
East  India,  and  Manilla  sugars.  Although  the  cun-ent  prices  are 
low,  yet  the  appearance  presented  by  the  market  is  a  very  steady 
one. 

"\Vc  think  that  the  low  prices,  which  a  heavy  stock  occasions 
are  not  likely  to  recede  further ;  on  the  contrary,  the  increasing 
consumption,  which  is  the  consequence  of  a  duty  now  reduced  almost 
to  a  mininum,  will  secure  a  satisfactory  basis  for  a  large  and 
remunerative  trade.  The  consumption,  as  all  admit,  is  the  most 
important  element  in  the  question,  this  being  satisfactory,  time 
only  is  required  to  bring  about  a  hcalthj'  condition  of  the  market. 
The  weather  has  for  the  past  month  been  favorable  to  the  develop- 
ment of  the  beetroot,  and  a  large  crop  is  anticipated. 


THE 

SUGAR  CANE. 


No.  50.  8EPTEMBEE  1,  1873.  Vol.  V. 

The  writers  alone  are  responsible  for  their  statements. 
For  Tabh  of  Contenta,  tee  oppotUe  the  last  page  of  each  Number. 

"  Ok  the  Use  of  "Wet  Megass  as  FrEL."  By  A.  Fryer. — 
This  article  will  be  continued  in  our  next  number. 

ON  THE  CON\"ERSION  OF  STARCH  INTO  SUGAR 
IN  THE  HUMAN  BODY. 
{Continued  from  page  ilZ). 

I  have  already  said  (page  413)  that  the  action  of  the  saliva  on 
boiled  starchy  matter  is  much  more  rapid  than  when  the  starchy 
matter  is  exposed  to  it  in  a  raw  condition.  This  is  an  experiment 
any  one  can  try  for  themselves.  In  the  case  of  invalids  for  instance, 
all  may  take  note  of  the  fact,  that  the  bread  given  to  them  is 
generally  "  toast  " — Why  is  this?  The  answer  generally  given  is 
because  "it  is  lighter  and  more  easily  digested,"  which  in  this 
instance  may  be  really  changed  to  the  observation,  "  because  the 
starch  contained  in  the  bread  is  in  a  condition  in  which  it  can  be 
more  easily  converted  into  sugar."  Any  one  who  cares  to  place  a 
piece  of  bread  in  the  mouth — first  "  toast  "  then  "  plain  " — will 
find  the  difference  at  once.  The  "  toast "  will  become  sweet  to  the 
taste  almost  immediately,  whilst  the  "  plain  "  will  require  a  little 
time  to  allow  the  action  of  the  saliva  upon  the  starch  to  take  place. 
Again  all  must  remember  that  even  in  this  case  the  slowness  of  the 
conversion  is  rapid,  but  this  is  accounted  for  by  the  fact  that  the 
bread  "  plain  "  has  already  been  exposed  for  a  certain  time  to  the 
action  of  heat,  the  action  being  by  this  exposure  sensibly  quickened. 


446 


THE  StIGAB  CAITE.  Sep.  1,  1871 


In  Public  Health  for  August,  1873,  tlicro  arc  some  observations 
on  this  subject  relative  to  the  digestibility  of  starch  by  inf;vnts, 
which  is  too  important  to  bo  passed  over  with  a  mere  notice,  I 
therefore  give  it  in  extetiso. 

"As  it  is  plain  that  all  food  to  bo  nutritive  must  be  capable 
of  digestion,  the  very  existence  of  young  infants  depending  upon 
the  proper  understanding  of  their  functional  powers  in  this 
respect,  wo  have  been  induced  to  complete  a  special  series  of 
experiments  for  the  purpose  of  illustrating  this  most  important 
question. 

"It  has  been  already  stated  in  our  last  number  that  young 
infants  are  incapable  of  digesting  starch,  and  we  adduced  excellent 
authorities  for  the  assertion.  But  we  believe  that  nothing  carries 
conviction  to  the  mind  so  impressively  as  the  unvarnished  record 
of  actual  experiment.  To  this  end  we  have  had  in  attendance, 
infants  of  various  ages,  from  soon  after  birth  up  to  10  months 
old.  The  results  of  testing  the  transforming  power  of  their 
secretions  would  occupy  more  space  than  can  be  here  afforded, 
we  have  therefore  selected  one  representative  case,  and  compared  the 
quantative  action  of  infant  saliva  upon  starch  with  that  produced 
by  the  saliva  of  a  healthy  adult  under  precisely  parallel  conditions. 

"It  must  be  premised,  that  the  action  of  saliva  is  partly 
mechanical,  and,  in  its  mixture  of  viscid  liquid  with  the  dis- 
integrated particles  of  food,  it  entangles  an  extraordinary  quantity 
of  air  in  bubbles.  Liebig  assigns  to  this  peculiar  property  a 
very  great  digestive  and  transforming  value,  but  we  must  admit 
we  have  failed  to  discover  any  chemical  action  of  the  air  upon 
starch  in  these  experiments. 

"  The  true  specific  function  of  the  saliva  is  the  conversion 
of  the  starch  into  glucose  or  sugar,  and,  unless  the  starch 
is  so  transformed,  either  by  the  saliva  or  the  juices  of  the 
pancreas,  it  will  pass  through  the  bowels  intact,  or  be  acted  on 
by  other  ferments  so  as  to  change  into  lactic  acid  and  generate 
vast  quantities  of  intestinal  gases. 

"It  might  bo  supposed  that  wc  coidd  estimate  accurately 
the  transforming  power  by  the  proportional  amount  of  ptyalin 
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contained  in  rarious  salivas,  but  this  is  hardly  the  case,  for  the 
quantities  of  jjtyalin  (albuminous  substance  insoluble  in  alcohol), 
found  in  unhealthy  saliva  giving  an  acid  reaction,  does  not  of 
necessity  differ  from  that  obtainable  from  the  normal  secretion. 
Tot  the  unhealthy  acid  saliva  has  but  small  power  in  transforming 
starch  into  sugar,  although  there  is  a  veiy  great  tendency  to 
change  it  directly  into  lactic  acid. 

"  True  digestive  functions  must  therefore  be  estimated  by  the 
direct  action  of  the  saliva  on  the  starch,  and  at  a  temperature 
equal  to  that  of  the  body. 

"  From  a  healthy  female  child  aged  four  months  and  seventeen 
days,  various  samples  of  saliva  mixed  with  -oral  mucus  were 
procured,  and  compared  throughout  the  experiments  with  samples 
of  the  same  weight  obtained  from  an  adult  female  of  twenty-four 
years  old. 

"Experiment  No.  1:  Into  four  graduated  test  tubes,  each 
containing  70  grs.  of  saliva,  10  gra.  of  Curcuma  arrrowroot  (dry) 
were  dropped,  the  tubes  being  instantly  immersed  in  a  water 
buth  kept  accurately  at  103"  Faht.  Test  tube  No.  1  contained 
adult  saliva  and  starch,  No.  2  adult  saliva  alone,  No.  3  infant 
saliva  and  starch.  No.  4  infant  saliva  only.  At  the  end  of  an  hour 
No.  1  showed  a  discoloration  of  the  starch  to  the  extent  of  one- 
eighth  of  its  bulk,  there  being  no  change  in  No.  3.  After  four 
hours,  rather  more  tlian  a  thii'd  of  the  starch  in  No.  1  had 
become  a  light  drab,  while  no  apparent  alteration  could  be  seen 
in  No.  3.  On  analysis,  lactic  acid  was  predominant  in  all  four 
tubes,  but  so  copiously  in  No.  1  that  the  normal  constituents  of 
the  saliva  could  not  account  for  anytliing  like  the  quantity.  This 
was  proved  by  an  examination  of  the  contents  of  No.  2.  In  No. 
3  the  lactic  acid  was  only  traccably  in  excess  of  No.  4,  which 
contained  the  infant's  saliva  without  starch. 

"Under  the  power  of  a  good  objective,  the  starch  giunules  of 
No.  1  proved  to  be  so  curiously  eroded  and  acted  on  by  the  adult 
saliva  that  a  camera  lucida  drawing  was  at  once  made.  A  similar 
drawing  was  also  taken  of  the  starch  from  No.  3  tube,  for  the 
purpose  of  demonstrating  the  difference  of  the  action  between 
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adult  and  infant  saliva,  tliis  latter  sanijjle  mauifosting  no  alteration 
of  appearance  under  tlic  microscope  from  that  presented  before 
treatment. 

"  Experiment  "So.  2 :  10  grs.  of  pure  rich  starch  were  boiled 
for  ten  minutes  in  100  grs.  of  water  and  divided  equally  between 
two  test  tubes,  50  grs.  of  each  saliva  were  then  added  and  the 
test  tubes  heated  at  103°  for  ten  minutes.  Tested  with  five 
inches  dilute  solution  of  iodine,  the  adult  saliva  and  starch 
showed  a  brown  colour  to  the  depth  of  one  sixth  of  an  inch  ;  the 
same  quantity  producing  a  deep  blackish  purple  in  that  of  the 
child,  and  it  descended  in  the  tube  for  more  than  an  inch.  The 
tubes  were  shaken,  upon  which  the  colours  instantly  disappeared 
out  of  the  adult  saliva,  but  diffused  itself  all  over  the  other,  and 
when  a  very  small  quantity  of  chlorine-water  was  thrown  in  to 
set  free  a  portion  of  the  iodine,  the  characteristic  blue  colour  was 
very  strongly  produced  in  the  starch  subjected  to  the  infantile 
secretion,  Avhile  in  that  of  the  adult  no  shade  of  colour  could  be 
seen. 

"  Expeiiment  No.  3  :  10  grs.  of  rice  starch  boiled  to  a  jelly  were 
mixed  with  30  grs.  of  each  saliva,  to  imitate  fairly  the  proportion  in 
which  saliva  is  mixed  with  a  purely  farinaceous  diet  in  the  human 
system.  In  half-an-hour's  digestion  at  103°,  nearly  half  of  that 
mixed  with  the  mature  secretion  was  rendered  soluble  as  glucose, 
and  the  rest  was  more  or  less  changed,  while  two  hours  afterwards 
8'7  grs.  of  starch  were  precipitated  by  alcohol  from  the  saliva  of  the 
child. 

"  From  these  experiments  it  is  evident  that  the  saliva  of  an  infant 
between  four  and  five  months  old  has  no  action  whatever  on 
insufficiently  cooked  arrowroot,  but  that  healthy  adult  secretion  has 
considerable  transforming  power.  The  process,  however,  is  so  slow 
and  requires  so  much  time  that  if  sugar  is  formed  it  is  carried 
further  into  lactic  acid,  some  of  which  is  simultaneously  formed 
before  any  real  estimate  of  the  amount  of  saccharine  change  can  be 
made.  Insufficiently  cooked,  that  is,  unexpandcd  starch  is  thus 
demonstrated  to  be  objectionable  to  persons  of  all  ages,  but  not  in 
the  same  degree. 
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"  Secondly,  the  marveUously  delicate  colour  test  by  iodine 
reveals  that  healthy  adult  saliva  entirely  transforms  well  boiled 
starch,  and  in  the  shortest  space  of  time,  but  after  ten  minutes 
digestion  in  a  superabundance  of  infant's  saliva  the  starch  remained 
as  sensitive  as  ever  to  the  test. 

"  Thu'dly,  the  precipitation  of  8-7  out  of  10  grs.  of  well-boiled 
starch  submitted  to  the  infantUe  secretion,  for  more  than  two  hours, 
conclusively  provjcs  that,  at  the  best,  infants  of  the  ago  indicated 
can  only  transform  12  per  cent,  of  starchy  food.  The  other 
experiments  all  tend  to  point  out  that  even  this  small  amount  is  not 
turned  into  wholesome  glucose  of  sugar,  but  into  lactic  acid,  which, 
the  most  advanced  opinions  declare,  cannot  but  prove  injurious  to 
children,  and  may  be  almost  deadly  to  very  young  infants.  These 
remarks  apply  alike  to  all  kinds  of  arrowroot,  sago,  and  tapioca, 
and,  particularly,  to  the  so-called  corn-flours  which  have  been 
unfortunately  so  much  recommended  for  infants'  use." 


ECONOMY  OF  FUEL. 
Translated  from  a  Pamphlet  hj  M.  Paul  Charpentier,  Civil  Engineer,  Pari; 

PART  FIRST. 

Stitdt  ok  the  Pbincipax  Systems  of  Heatino  in  present  v%e. 

CHAPTER  FIRST. 
General  Considerations  on  the  Stthject. 
Section  I. 

This  question  of  heating  in  general  is  very  important,  and  very 
extensive.  The  solution  of  the  problem,  economy  of  fuel,  interests 
every  one  ;  it  is,  therefore,  really  a  social  problem. 

I  shall  try  in  the  course  of  this  study  to  grasp  the  foundation  of 
this  immense  question,  and  I  shall  attempt  to  solve  the  various 
difficulties  which  must  neces.sarily  bo  encountered. 

Dr.  Percy,  in  his  important  work  on  Metallurgy,  says : — 

"  Each  of  the  elements  thus  dissipated  in  the  metallurgical 
furnace  represents  a  loss  of  productive  force  very  slowly  accumulated 
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in  our  coal-basins  during  the  long  period  of  centuries  which  have 
passed  since  their  formation.  The  enormity  of  this  will  most 
undoubtedly  excite  one  day  the  recriminations  of  our  descendants, 
•who  will  see  themselves  despoiled  of  a  rich  heritage,  wasted  by 
carelessness  or  ignorance." 

For  many  reasons  those  riches  are  sc[uandered  by  us,  but  above 
all  by  reason  of  our  ignorance  of  the  very  principles  which  govern 
combustion,  and  unhappily  these-  do  not  change. 

I  shall  commence  by  studying  the  manner  in  which  combustibles 
are  used,  their  theoretical  (heat)  power,  how  much  of  this  is  used, 
how  much  lost.  I  shall  then  show  the  methods  by  which  I 
propose  to  diminish  this  loss  to  a  \ci  j  great  degree. 

The  end  of  the  present  work  is,  to  resume,  to  show  the  useful-  ' 
ness,  the  necessity  of  changing  all  combustibles  into  gas,  and 
using  them  in  that  condition  under  certain  circumstances. 

Section  II. 

For  my  part  I  consider  that  there  is  always  combustion  when 
there  is  chemical  combination.  In  the  manufacturing  sense  this 
word  is  understood  to  mean  the  production  of  heat  resulting  from 
the  combination  of  a  combustible  with  oxygen. 

In  order  that  combustion  should  be  perfect,  it  is  necessary : 

1st.  That  the  combustible  and  the  burning  material  should  be 
intimately  mixed. 

2nd.  The  first  result  can  only  be  obtained  if  the  two  bodies  are 
cf  the  same  physical  nature. 

3rd.  These  two  agents  should  be  brought  together  at  the  tem- 
perature  necessary  to  make  their  combination  perfect. 

4th.  In  order  to  realize  the  third  condition  the  flame  should  bo 
disposed  in  a  long  line. 

5th.  The  proportions  of  the  combustible  and  the  burning  mate- 
rial should  be  exadhj  approached  hj  the  result  of  the  comhistion. 

We  ynW  at  present  only  treat  of  oil,  I  shall  then  show  the 
application  to  other  combustibles,  with  some  varieties. 

I  shall  take  as  a  type  of  an  oil  one  in  common  use,  and  of  ^ 
known  composition, 


Sep.  1,  1873.  THE  SUGAK  CANE. 


451 


It  is  composed  by  weight  of 

Pure  carbon   65 

Asli    5 

"Water  (hygroscopic)   5 

Tar   5 

Illuminating  gns    20  making  27  cm.  at  0° 


100 

The  average  composition  of  the  iUumiaating  gas  is  as  foUows  :- 

By  weight.  By  volume. 

H   1-20    13,39985 

CjH^   70-80    99,07070 

CtSt   8-00    6,32375 

CO   13-00   10,39294 

NHsCAzHa)   2-50    3,24410 

HS    1-00    0,64925 

COj    3-50    1,77036 


100-00  134,85095 

The  20  kilogs.  of  gas  already  mentioned  mil  therefore  contain — 

By  weight.  By  volume. 

H                           0-24    2,67997 

C2H4                      1416    19,81414 

C,H^                        1  00    1,26475 

CO                          2-60    2,07858 

NHsCAzHs)    ....    0-50    0,61882 

HS                         0-20    0,12985 

CO.,                          0-70    0,35407 


20-00  26,97018 
Section  III. 


These  compositions  being  considered  right,  let  us  now  see  what 
would  be  the  theoretical  calorific  power  of  this  oil.  I  shall  admit 
that  there  is  much  truth  in  putting  the  formulse  CiHi  as  that  of 
tar.    I  shall  then  have  as  combustible  elements : — 
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Kilogs. 


Carbon,  pure    65 

Tar,  C4H4    5 

H   ,.   0-24 

C^H^    1-60 

CjH^    1416 

CO  ~.   2-60 

HS   0-20 


88-80 

If  we  suppose  that  by  some  means  we  can  bum  these  substances 
perfectly,  and  utilize  the  heat  disengaged,  we  will  have  found 
what  we  want,  the  calorific  power  of  100  kilogs.  of  this  oil.  In 
making  this  calculation,  and  adopting  the  calorific  powers  deter- 
mined by  M.M.  Favre  and  Silbermann,  we  find  the  number : 

803779,6 

being  8038  units  of  heat  for  about  2lbs.  of  this  oil. 

In  supposing  this  calorific  power  completely  used,  and  adopting 
the  numbers  found  by  M.  Eegnault  for  the  total  heats  of  vaporiza- 
tion, we  find  by  calcvilation  that  about  2lbs.  of  this  oil  can  produce 
of  dry  gas  12  kil.  618  at  1  atmosphere,  and  12  kil.  041  at 
at  15  atmospheres  356. 

"Wc  shall  see  presently  what  these  figures  become  in  practice,  and 
how  they  cannot  be  attained  by  the  ordinary  methods  of  burning. 

The  usual  method  of  applying  the  heat  of  combustion  to  steam 
boilers  is  by  means  of  a  naked  fire  over  a  grate. 

In  all,  or  nearly  all,  these  fire-grates,  the  fuel,  whatever  it  is, 
is  burned  in  a  natural  draught,  with  the  use  of  a  chimney.  In 
this  is  one  source  of  loss  of  heat  against  wliich  precautions  have 
been  taken  but  with  very  little  success. 

As  a  general  rule,  combustion  carried  on  on  a  grate,  with  a 
natural  draught  cannot  be  successful  from  a  chemical  point  of  view. 
We  have  already  seen  that  one  of  the  principal  conditions  is  that 
of  perfect  mixture  of  the  combustible  and  the  burning  matter, 
which  cannot  be  done  between  a  solid— carbon,  and  a  gas— the  ajr 
of  combustion, 
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As  regards  the  manner  of  judging  the  raporization  power  of  the 
oil,  exactitude  and  knowledge  have  not  always  been  present  at  the 
experiments  which  have  been  made.  Hence  certain  exaggerated 
figures  have  arisen,  the  impossibility  of  which  the  following  goes 
to  prove, 

The  manner  in  which  the  vaporizative  power  of  a  given  oil  is 
generally  determined  is  subject  to  many  causes  of  error,  of  which 
this  is  the  principal. 

Vapour,  containing  more  or  less  water,  the  weight  of  water  used 
not  being  equal  to  the  weight  of  vapour  really  produced.  It  is 
now  understood  that  this  proportion  of  water  held  might  reach  to 
or  exceed  0-4  of  the  total  weight. 


ANALYSIS  OF  CEUDE  STIGAES  AND  SYEUPS. 
By  H.  Laxdolt. 
Translated  by  J.  M.  Merriek,  B.Se. 

[For  the  purpose  of  fixing  the  duties  on  various  sugars  an  agreement 
upon  certain  principles  and  standards  was  made  on  the  8th  of  November, 
1864,  hy  the  agents  of  France,  Great  Britain,  Belgium,  and  the  Netherlands, 
and  to  cstahlish  these  standards  and  the  relations  of  one  grade  of  sugar  to 
the  others,  &c.,  a  large  quantity — 3,200  centner — of  crude  beet-sugar  was 
bought  and  refined  at  the  Rhenish  Union  Refinery  in  Cologne. 

Tho  analyses  needed  in  tho  progress  of  the  work  wore  made  by  Prof. 
Landolt,  with  the  co-operation  of  Prof.  Wiillner,  and  Drs.  ToUens,  Betteu- 
dorf,  and  Kempf,  the  first-named  of  whom  lias  given  a  full  account  of  tho 
analytical  research  in  the  103rd  volume  of  Erdmann's  Journal  fiir  praktische 
Chimie,  of  which  the  following  is  a  most  comprehensive  and  valuable  con- 
tribution to  our  knowledge  of  sugar-analysis. — J.M.M.] 

1.  Analysis  of  Crude  Sugar. 
Crude  beet-sugar  contains  the  following  chief  constituents  : — 

1.  Cane  Sugar. 

2.  Inverted  sugar. 

3.  Salts. 

4.  Organic  colouring  matters. 

5.  Insoluble  constituents, 

6.  Water. 
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A.  Determination  of  tlie  cane-sugar  and  inverted  sugar  by  means 
of  the  polarization  saooharimotcr. 

For  detei-mining  the  percentage  of  sugar  three  different  polar- 
izing apparatus  were  used,  namely : — 

.  I.  A  Soleil's  saecharimetcr,  made  by  Duboscq,  of  Paris,  -with  a 
double  plate  quartz  compensator  and  tubes  200  mm.  long.  On  the 
linear  scale  of  this  instrument  zero  was  fixed  as  usual  by  the  use 
of  an  optically  inactive  substance — water — and  100°  by  the  obser- 
vation of  the  deviation  of  the  ray  caused  by  a  plate  of  rock  crystals 
exactly  I  mm.  thick. 

This  rotating  power  coincides  •with,  that  which  is  exerted  by  an 
aqueous  solution  of  16-35  grms.  of  pure  cane-sugar  in  a  tube 
200  mm.  long.  Experiments,  to  be  detailed,  showed  that  the  0°  and 
100°  points  on  this  instrument  were  accurately  fixed. 

A  simple  index  was  employed  for  reading  the  scale,  and  the 
tenths  of  a  division  could  be  read  with  certainty.  A  gas  lamp 
served  as  a  source  of  light 

From  a  great  number  of  observations  which  were  made  with 
this  instrument,  it  was  found  that  the  mean  error  of  reading,  with 
nearly  colourless  solutions  and  fresh  eyes  was  ordinarily  no  more 
than  +  '02°  of  the  scale.  On  the  contrary,  if  the  observer's  eyes 
were  tired,  this  might  amount  to  ±  -04°,  and  if  the  solution  were 
strongly  yellow  to  ±  -08°. 

In  the  use  of  this  saccharimeter,  16--35  gi-ms.  of  the 
sugar  to  be  analyzed  were  weighed  and  the  solution  made  up  to 
100  c.  c.  The  solution  was  cleared  by  the  simultaneous  addition 
of  acetate  of  lead  and  a  solution  of  alum.  [Nothing  is  said  about 
a  subsequent  filtration  over  charcoal. — J.  M.  M.]  The  deviation 
of  the  ray  obsen-ed  in  the  tube  200  mm.  long  then  gave  directly 
the  percentage  of  sugar  in  the  crude  sugar  examined.  Direct 
polarization  gives,  as  is  well  known,  correct  results  only  when  the 
solution  contains,  besides  cane-sugar,  no  other  optically  active 
substance,  as,  for  example,  inverted  sugar.  Since  this  can  [not] 
be  the  case  with  cnide  sugars  the  dctcnninations  were  controlled 
by  Clergct's  inversion  process.  50  c.  c.  of  the  before-mentioned 
solution  were  heated  in  a  flask  to  65°  or  70°  for  ten  minutes,  with 
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the  addition  of  5  c.  c.  of  fuming  hydrocliloric  acid,  and  then  cooled. 
The  cane-sugar  was  thus  converted  into  inverted  sugar,  and  the 
rotating  power  of  the  fluid— which  now  was  negative — was 
obtained  by  observations  made  with  a  tube  of  220  mm.  length, 
the  additional  length  {rh,  5  being  ib  of  50)  being  required  on 
account  of  the  increase  of  volume  due  to  the  hydrochloric  acid. 

This  method  depends  upon  the  fact,  that  of  the  various  optically 
active  substances  which  may  be  present  in  the  solution,  the  dextro- 
rotatory cane  sugar  alone  is  altered  by  the  hydrochloric  acid. 

The  per  cent,  of  sugar  is  reckoned  from  the  rotation  observed 
before  and  after  inversion  in  the  following  manner,  \iz. : — 

According  to  Clerget's  experiments,  a  solution  of  16'35  grms. 
pure  sugar  in  100  c.  c.  of  water — which  in  Soleil's  saccharimeter 
by  direct  polarization  gives  a  deviation  of  100° — shows  after 
inversion,  when  the  observation  is  made  at  0°,  a  rotation  of  44°  to 
the  left,  or  in  other  words  a  lessening  of  rotation  of  144°  has  taken 
place. 

Tlio  rotation  of  a  solution  of  inverted  sugar  to  the  left  is  in  a 
high  degree  dependent  upon  the  temperature,  and,  indeed,  this 
rotation  with  the  above  fluid  diminishes  by  one-half  a  degree  of 
Soleil's  scale  for  each  degree  centigrade,  the  temperature  of  the 
sugar  solution  is  raised,  and  at  0°  C.  is  expressed  by — 
T°  =  144— i  T. 

It  S  =  the  sum  of  the  saccharimeter  readings  before  and  after 
inversion,  or  the  diminution  of  rotatory  power  of  the  original 
solution  through  inversion,  T  =  the  temperature  of  the  inverted 
solution  at  the  time  of  observation,  E  =  the  percentage  of  cane- 
sugar  sought,  then 

Ui  —  i  T :  100  ::  S  :  It  0T_ 
288—    T .  200  ::  S  :  Ji, 

whence 

200  S 
—  288  —  7' 

With  the  help  of  this  formula  was  reckoned  Clerget's  well 
known  table  for  the  determination  of  cane-sugar  by  the  inversion 
process, 
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The  following  experiments  ■were  made  to  test  the  method  : — 

1.  A  solution  of  13 '024  gnns.  pure  loaf  sugar  in  100  c.  c.  of  water 

gave  in  Soleil's  apparatus — 

,  ^     .        .      .  (  13'0146  grms. 

before  inversion  +  79-6°  =  {  ^ 

(  or  99 -90  per  cent, 

after  inversion  —  26'9  at  20'  C. 

S  =  106-5 

2_0^_106:5^ 

288—  20 

Corresponding  to  12-9983  grms.  or  99-80  per  cent. 
Difference  =  -0163       "         -1  " 

2.  A  mixture  of  cane-sugar  and  inverted  sugar  was  prepared  in 
the  following  way,  viz. :  from  a  solution,  which  contained  16-35 
grms.  dry  refined  sugar  in  100  c.  c.,  10  c.  c.  were  taken  by  means 
of  a  pipette  and  inverted  with  hydrochloric  acid,  whereby  the 
1-635  grm.  cane-sugar  contained  in  the  10  c.  c.  was  converted  into 
1-721  grm.  inverted  sugar.  To  this  latter  solution,  after  its  neu- 
tralization with  carbonate  of  soda,  was  added  16-35  grms.  pure 
sugar,  and  the  whole  made  up  to  100  c.  c. 

This  fluid  without  the  inverted  sugar  must  have  shown  a  rota- 
tion of  1 00°,  but  gave  in  tliis  case — 

By  direct  polarization  +  97-10 
After  inversion     .    .  —  37-50 


S  =  134-60 

coiTCsponding  to  99-70  per  cent  cane  sugar.  In  this  case,  too, 
inversion  had  allowed  the  contents  in  cane-sugar  to  be  estimated 
with  telerable  accuracy. 

The  inverted  sugar  present  in  the  solution  can  be  reckoned  from 
the  figures  obtained  in  the  above  experiment  in  the  following 
manner,  viz. : — 

Since,  according  to  the  researches  of  Clerget,  we  obtain  by  inver- 
sion from  a  solution  containing  16-35  gi-m.  cane  sugar  in  100  c.  c. 
a  fluid  which  at  1'°  (zero)  polarizes  44  —  i  T  to  the  left,  this 
rotation  corresponds  to  a  content  of  17-21  grms.  inverted  sugar  in 
100  c.  c.  ' 
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Let  A  =  the  amount  given  by  direct  polarization  iJ  =  tlic 
contents  in  cane-sugar  found  by  inversion,  and  /  =  the  amount  in 
grammes  of  inverted  sugar  sought,  then 

U  —  iT:  17-21  ::  R  —  A  :  I 
or  88  —    T  :  34-42  :  :  R  —  A  :  I 

and 

^     34-42     ,  „  ^. 

^  -  88  —  r  ^    ~  ^  grammes. 

T  signifies  here  the  temperature  of  the  solution  during  the  direct 
polarization. 

Since  the  change  by  heat  can  be  of  little  influence  on  account  of 
the  smallness  of  the  amount  of  inverted  sugar,  a  constant  value 
may  be  given  to  T,  say  18°,  and  thence  we  have 
/=  -492  (K  —  A)  grammes. 

In  the  above  experiment  /  was  found  to  be  1-28  grm.,  instead  of 
the  true  amount  present,  viz.,  1-72  gm. 

The  estimation  of  the  inverted  sugar  must  always  be  somewhat 
uncertain,  since  here  the  errors  of  observation  have  great  influence. 

On  heating  a  sugar  solution  with  hydrochloric  acid,  the  fluid 
takes  on  a  somewhat  strong  brown  tint  which  renders  the  polai-iza- 
tion  observation  difficult. 

In  this  case  the  volume  of  the  solution  may  be  doubled. 

In  general,  the  mean  error  of  reading  does  not  amount  to  more 
than  +  -2  of  the  scale,  but  it  may  exceed  this.  For  example, 
sample  No.  2 — moist  sugar — gave  after  inversion,  at  20°  C. 
30°  ±  -5.    Direct  polarization  had  given  89-6. 

"With  regard  to  the  possible  error  due  to  the  apparatus,  the  in- 
version would  have  given  the  following  percentages  : — 
Eotation  to  right  . .    89-6    89-6  89-6 
„        left    ..    29-5    30-     30  5 

119-1  119-6  120-1  at  21° 
Con-esponding  to  percentage  of  cane-sugar: — 
89-21        89-59  89-96 
Mean       89-59       ±  -38  per  cent. 
This  shows  that  inversion  may  give  the  contents  of  the  sample 
in  cane-sugar  with  a  variation  from  the  truth  of  dr  "4  per  cent. 
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"When,  therefore,  the  results  of  the  direct  and  indirect  polarization 
of  a  sample  of  crude  sugar  show  differences  up  to  the  limit  quoted, 
we  are  not  ju.stified  ia  ascribing  this  behaviour  to  some  other 
optically  active  substance,  but  the  error  can  be  accounted  for  as 
one  of  experiment.  Above  we  have  taken  the  most  unfavorable 
case.  On  the  average  the  experiments  show  ±  "2  as  the  highest 
cn-or. 

Fent%Jce-Soleil's  Saccharimeter. 

This  instrument  was  made  by  F.  Schmidt,  of  Berlin,  with  a 
Solcil's  double  plate  and  quartz  compensator,  tubes  of  200  mm.  and 
100  mm.  length,  and  scale  with  vernier  divided  into  tenths. 

The  point  100  on  this  scale  was  fixed  by  observations  made  in 
a  tube  of  200  mm.  upon  a  solution  of  pure  sugar  of  sp.  gi-.  Tl  at 
17-5°  C. 

If  a  solution  of  the  sugar  to  be  analyzed  is  prepared  of  a  sp.  gr. 
of  exactly  I-l  at  17-5°  C,  the  rotation  observed  gives  the  amount 
of  dry  sugar  in  100  parts  of  the  crude. 

Instead  of  adopting  this  method  (which  is  used  to  avoid  the  em- 
ployment of  a  balance),  since  a  solution  of  sp.  gr.  I'l  contains 
exactly  26-048  grms.  sugar  in  100  c.  c,  we  may  proceed  by  dissolv- 
ing 26-048  gms.  of  the  sugar  to  be  analyzed  in  water  to  100  c.  c, 
and  observing  its  polarizing  power  in  the  200  mm.  tube.  This 
process  is  more  exact  than  the  first,  in  which  the  salts  pre- 
sent in  the  crude  sugar  render  the  determination  of  the  sp.  gi-. 
inaccurate. 

The  mean  error  given  by  the  instrument  employed  was  ±  -2 
of  the  scale  with  clear  sohitions,  and  as  high  as  ±  -8  with  such 
coloured  solutions  as  were  daily  observed. 

Wild's  Polaristrobometer, 

This  was  the  larger  form  made  by  J.  G-.  Hoifman,  of  Paris. 
This  instrument  had  a  graduated  cu-ele  of  - 1  metre  diameter,  with 
a  vernier  reading  to  -02. 

In  the  observations  made  a  Bunsen  gas  lamp,  in  whose  flame 
carbonate  of  soda  was  volatilized  by  means  of  a  platinum  wire, 
served  as  a  soui-ce  of  light,  and  consequently  the  Savart-Wild 
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double  quartz  was  not  employed,  but  the  simple  one  belonging  to 
the  instrument,  viz.,  a  quartz  ciystal  of  30  mm.  length  cut  at  an 
angle  of  45°  degrees  to  its  optical  axis. 

The  instrument  was  set  for  the  disappearance  of  the  interfering 
rays  sometimes  in  all  four  quadrants,  but  generally  to  two  opxiositc 
each  other  and  corresponding  to  the  crossed  sections  of  the  two 
Nicol's  prisms. 

The  observations  at  these  points  are  sharper  than  at  the  two 
others. 

The  polarizer  was  provided  with  tubes  50,  100,  200,  and  300 
mm.  long,  of  which  the  200  mm.  tube  was  generally  used. 

The  solutions  were  usually  so  concentrated  that  20  gnns.  of 
the  sugar  to  be  examined  was  contained  in  100  c.  c.  of  the  solution, 
or  the  solutions  used  were  those  proposed  for  the  Soleil  or  Ventzko 
instrument. 

The  concentration  of  the  solution  C,  that  is  the  quantity  of 
sugar  which  is  contained  in  one  litre,  is  reckoned  from  its  gyra- 
tions of  the  rotation  of  the  plane  of  polarization  in  WUd's 
othorctus,  using  the  homogeneous  light  of  the  soda  flame,  accord- 
ing to  the  formula 

C  =  150o-6|- 

where  a  is  the  angle  of  rotation  of  the  ray,  and  Z  is  the  length  of 
the  tube  in  millimetres. 

The  constant  1505-6  has  been  obtained  by  "Wild  through  a  tc* 
search  canicd  out  with  the  greatest  care  with  the  help  of  the 
polaristrobometer.  The  accuracy  of  this  constant  is  well  con- 
firmed by  the  fact  obtained  by  experiments  with  Solcil's  saccliari- 
meter,  viz.,  that  16'35  grm.  sugar  dissolved  in  100  c.  c.  of  water 
give  a  fluid  which  in  a  tube  of  200  mm.  long  shows  the  same 
rotatoiy  power  as  a  plate  of  quartz  1  mm.  tliick. 

Since  in  accordance  with  the- coincident  measurements  of  Broch* 
and  Stefanf  such  a  plate  rotates  a  ray  of  light  of  the  refrangi- 


•  Dove  a.  Moscr  Ecport,  d.  Physic  7,  113. 
t  Pogg.  Ann.  122,  634. 
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bility  of  the  line  D,  above  an  angle  of  21-67°,  we  reckon  from  the  " 
above  data  the  eonstant  of  Wild's  formula  ■with  reference  to  the 
unit  chosen  by  him,  thus  : — 

'^^l^  =  1509 
21-67 

a  number  almost  exactly  that  found  by  Wild. 

For  rapid  reckoning  of  the  value  of  C,  tables  are  given  by  "Wild. 
When  a  tube  200  mm.  long  is  used  C  =  7-528  a. 

It  is  a  vei-y  easy  process  to  turn  the  angle  of  rotation  into 
degrees  of  the  Solcil  scale,  and  then  to  apply  Clcrget's  tables  when 
a  sugar  solution  which  has  been  inverted  with  hydrochloric  acid 
is  to  be  investigated  by  Wild's  apparatus. 

a 

Determine  first  by  the  formula  C  =  1505-6  the  angle  of  ro- 
tation which  a  solution  of  16-35  grm.  sugar  in  100  c.  c.  of  water 
must  give  a  tube  200°  mm.  long,    a  will  be  found  =  21-7189. 

This  same  solution  affects  in  Soleil's  apparatus  a  rotation  of 
100°.  Then 

100° 

1°  Wild  =  — —  =  4-6043°  Soleil— 
21-789 

or  reversed  1°  Soleil  =  -217189°  Wild. 

To  change  Wild's  degrees  into  Ventzke's,  we  have 
1°  Wild  =  2-89005°  Ventzke. 
1°  Ventzke  =  -346015°  Wild. 
The  mean  error  of  reading  in  the  instrument  employed  was  ± 
.03,  which  not  seldom  went  down  to  ±  -02,  but  with  weai-ied 
eyes  rose  to  -1. 

Below  is  given  by  way  of  example,  a  series  of  observations  made 
with  crude  sugar  No.  22.  The  solution  contained  26-06  grm.  in 
100  c.  c.  of  water,  and  was  tested  in  tubes  of  200  mm.  The 
quadrants  1  and  111  were  those  which  gave  the  sharpest  readings. 
E.  T.  signifies  empty  tube,  and  F.  T.  filled  tube. 

In  reckoning  the  amount  of  sugar,  the  rotation  found  must  be 
increased  h,  since  the  fluid  was  decolorized  with  h  its  volume  of 
acetate  of  lead. 
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Qiiadrant. 

Mean  of 
readings. 

Rotation 
of  ray. 

Sugar  in 
100  c  c. 

111  1^1  ilillULtJOi 

Sugar  in 
per  cent. 

I  

E.  T. 

F.  T. 

90.69°±-01 
61-51°+-03 

29-18° 

24-1634 

92-76 

II  

E.  T. 

F.  T. 

180-51°±-03 
157-49°+-05 

29-02° 

24-0309 

92-25 

III.    .  . 

E.  T. 

F.  T. 

270-56°±-04 
'i41-42°+-02 

29-14° 

24-1303 

92-63 

IV 

E.  T. 

F.  T. 

360-79° -4--11 
331-52°±-04 

29-27° 

24-2379 

93-04 

Mean  = 

29-15° 

24-1385 

92  66 

(To  he  continued.) 


THE  SACCHAEIMETER  :  ITS  FOEMATION  AND  USE. 
By  H.  a.  Smith,  F.C.S. 
(Continued  from  page  285.) 

"Wo  have  pl-c^4ously  shown  the  mothoci  employed,  by  Biot  for 
determining  the  rotai-y  power  of  various  liquids.*  He  always 
employed,  whether  working  with  white  or  red  light,  a  glass  coloured 
red  by  oxide  of  copper,  which  he  placed  between  the  eye  and  the 

*  Wo  have  shown  above  (page  285,)  the  method  of  working  the  instrument 
designed  hy  Biot,  for  determining  the  rotary  power  of  different  liquids. 
Tlio  description  was  one  given  by  M.  Verdet,  of  Paris — an  excellent  one 
in  every  respect  but  one,  to  which  in  one  place  an  objection  can  be  made. 
He  there  says,  {loc.  cit.),  "  the  analyzer  is  then  turned  so  as  to  produce  the 
extinction  of  one  of  the  two  images,  if  homogeneous  light  is  used,  or  a 
decided  tint,  if  u-hite  light  is  employed."  The  italics  are  our  own.  Here, 
I  think  a  slight  mistake  is  made,  no  tint  can  be  obtained  unless  some  highly 
refractive  medium  bo  between  the  analyzer  and  the  polarizer,  such  as 
tercbenthino  or  sugar,  so  that  in  Biot's  case  I  must  consider  that  "  a  slight 
shade"  is  meant,  as  this  can  be  obtained  by  simply  turning  the  polarizer. 
This  part  is,  however,  perfectly  unnecessarj'. 
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analyzcr.f  Biot's  method  of  using  this  instrument  -was  as 
follows  : — The  whole  apparatus  was  placed  in  the  interior  of  a 
cabinet,  the  sides  of  which  were  blackened.  This  cabinet  had 
three  openings.  The  shutter,  every  opening  of  which  was  care- 
fully closed  with  black  silk ;  the  door,  and  a  small  ^sandow  which 
could  be  opened  or  shut  as  required.  Every  c-arc  was  taken  that 
these  three  openings  should  be  very  carefully  closed,  so  that  no 
ray  of  light  should  be  allowed  to  pierce  into  the  box. 

This  instrument  of  Biot's  was  modified  somewhat  by  M.  Soleil 
so  as  to  servo  the  more  particular  purpose  of  titrating  sugar 
solutions.*  And  to  his  instnimcnt  he  gave  the  name  which  it 
now  bears,  the  Saccliarimeter.  The  theory  of  tliis  instrument  is 
based  upon  the  fact  that  a  piece  of  quartz  of  a  certain  thickness 
corresponds  to  a  given  length  of  an  active  liquid.  So  that  the 
first  point  to  be  detciinincd  is, — to  find  the  thickness  of  quartz 
Avliich  corresponds  to  a  length  of  any  active  liquid,  which  length 
will  be  considered  as  nnity.  The  method  is  a  very  exact  one  and 
is  mucli  easier  of  application  than  that  of  Biot. 

Tlic  polaiizer  in  a  Soleil's  saccharimeter  is  a  Nicol's  prism, 
rendered  acliromatic,  the  light  passing  through  this  falls  upon  a 
plate  of  quartz,  if  now  the  system  composed  of  these  two  pieces 
be  turned  round  the  axis  of  the  instrument,  there  is  a  tint  pro- 
duced, which  changes  the  coloiu-  of  the  sensitive  plate ;  but  if  the 
colour  chosen  be  the  complimentary  one  to  the  colour  of  the  syrup, 

t  Biot  found  that  the  molecular  rotary  power  of  red  light  might  ho 
represented  when  the  solution  contained  e  for  100  of  water  hy  the  formula 

[/']  =  «  +  *«. 

a  and  b  heing  two  constants.  This  result  has  been  verified  and  further 
extended  to  the  different  rays  by  M.  Arudtsen,  who  gives  the  following 
values  of  the  constants  a  and  b  for  the  different  rays  of  the  spectrum. 


Bay  C   [f ]  =  -f-  2',75  +  9°,46f, 

»   -0   [/>]  =  -f  OS  +  lS'.OSf, 

»    E   [p]=     0M5  -\-  ITMe, 

„    b    [/)]=     0',83  +  IQ^.lof, 

„    F   [/>]=  —  3°,60  -f  23°,98f, 

,,    <    [/»]=  — r,61  4- 3r,44«, 


*  Comptet  Bendus,  xxi.,  426  ;  xxiv.,  973. 
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the  same  end  is  attained  as  if  the  plate  vrcrc  colourless. 

Again,  most  syrups  contain  besides  crystallizablc  sugar,  other 
active  substances.  It  is,  however,  only  the  sugar  that  is  in 
general  wanted.  In  order  to  obtain  this  the  syrup  is  treated  -with 
loo  of  its  weight  of  fuming  hydrochloric  acid,  and  just  brought 
to  the  boiling  point,  the  sugar  is  thus  changed  into  glucose,  which 
turns  the  plane  of  polarization  to  the  left.  It  is,  in  fact,  as  if 
the  crystallizablc  sugar  had  been  removed  and  its  place  supplied 
by  an  equivalent  of  glucose.  The  amount  or  weight  is  now  easily 
calculated  where  the  amount  of  rotation  before  and  after  this 
immersion  takes  place.  Suppose,  for  example,  K  and  K'  to  be  the 
molecular  value  of  cane  sugar  and  glucose  respectively,  +R  the 
total  rotation  produced  by  foreign  active  substances  mixed,  then 
we  have  before  and  after  immersion — 

A  =  E:igc+^E.,    A'  =  E:;i8e  +  R. 
then  A  —  A'  =  (K  +  K')  1  a  e, 

therefore  e  =  ,-A~"'^'  . 

la(K  +  K'). 

I  must  now,  however,  describe  the  apparatus  more  minutely, 
having  above  merely  given  the  rough  outline  of  the  manner  of 
using  the  instrument. 

{To  be  continued.) 


ON  THE  MANUFACTURE  OF  SUGAR  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
Part  XV. 

As  mentioned  in  a  former  paper,  the  sugar,  though  some  times 
brought  hot  from  the  vacuum  pan  to  the  centrifugals,  is  more 
usually  allowed  to  remain  for  a  time  in  the  coolers  before  being 
cured,  the  crystals  having  thus  more  time  given  them  to  grow  and 
become  hard. 

AVhere  the  concentration  is  effected  in  the  Jamaica  train  the 
mass  of  sugar  in  the  coolers  is  usually  of  such  a  consistency  that 
it  may  readily  be  dug  out  and  passed  at  once  to  the  centrifugals ; 
but  where  the  syrup  is  highly  concentrated,  as  it  usually  is  iu  the 
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vacuum  pan,  the  mass  in  the  coolers  sets  quite  hard,  and  must  he 
broken  up  before  it  can  be  OTired.  This  breaking  up  of  the  mass 
has  a  double  effect — it  enables  the  molasses  to  drain  away  from 
the  crystals  much  more  readily,  and  it  renders  it  much  easier  to 
distribute  the  mass  of  sugar  evenly  in  the  centrifugal,  a  matter 
which  is  of  considerable  importance  to  the  easy  and  efficient 
■working  of  that  apparatus. 

Several  different  macliiues  arc  in  use  for  the  pui-posc  of  effecting 
this  breaking  up  of  the  ciystalline  mass,  and  preparing  it  for  tlie 
centrifugal.  In  the  one  which  wc  illustrate,  the  mass  is  first 
placed  in  a  hopper,  at  the  bottom  of  which  revolve  rollers  armed 
with  projections,  or  "  clawkers ; "  as  these  rollers  turn  towards 
one  another  the  "clawkei«"  lay  hold  of  the  sugar,  draw  it  in 
between  them  and  very  effectually  break  it  up  ;  after  passing 
through  a  second  pair  of  similar  rollers,  which  again  reduce  the 
aixc  of  the  lumps  which  still  hold  together,  it  passes  thi'ough  a 
pair  of  plain  rollers  which  crush  any  small  lumps  which  may  have 
passed  through  the  "clawkers"  unbroken,  and  reduce  the  whole 
to  a  homogeneous  mass. 

Another  arrangement  of  sugar  crusher  which  also  docs  its  work 
very  effectually,  consists  of  a  number  of  knives  set  in  a  spiral  on 
a  revolving  shaft ;  these,  as  they  revolve,  pass  between  fixed 
knives,  and  thus  effectually  break  up  the  mass  of  sugar  submitted 
to  their  action.  The  knives,  both  revolving  and  fixed  arc  much 
tliicker  at  one  end  of  the  machine  than  at  the  other.  The  mass  is 
first  coarsely  crushed  by  the  thicker  knives,  and  then  by  their 
spiral  arrangement  is  forced  gradually  forward  to  the  thiner  ones, 
which  of  course  reduce  it  into  a  more  and  more  sub-divided  state. 
The  action  of  the  whole  is  in  fact  exactly  like  that  of  Nye's 
sausage-making  machine,  though  of  course  on  a  much  larger  scale. 

Another  method  of  curing  is  that  known  as  "claying."  "When 
it  is  uitened  to  treat  the  sugar  in  this  way  it  must  first  be  run 
into  conical  moulds,  which  should  stand  vertically,  with  the  small 
end  downwards,  and  which  are  so  arranged  that  the  drainings 
from  them  can  readilly  be  collected  and  retained.  The  hole  in  the 
bottom  of  each  of  these  moulds  is  at  first  stopped,  and  the  sugar  is 
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stirred,  up  once  or  twice  after  being  put  into  them,  ia  order  to 
disperse  the  crystals,  -which  collect  on  the  sides  and  at  the  surface, 
equally  throughout  the  mass.  When  the  temperature  of  the 
■whole  has  fallen  to  ahout  130°  Fahrenheit,  it  should  not  ho  again 
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disturbed.  After  the  sugar  has  been  in  the  mould  for  about  a  day, 
the  hole  in  the  bottom  of  the  mould  is  opened,  and  to  the  surface 
is  applied  a  "  magma,"  consisting  of  clay  and  water  beaten  up  into 
the  consistence  of  thick  cream.  The  clay  gradually  parts  with  the 
water  which  has  been  mixed  with  it,  and  this  sinking  down 
throiigh  the  crystallized  mass,  gradually  displaces  the  darker 
coloured  syrup  which  before  occupied  the  spaces  between  the 
crystals.  This  action  takes  place  the  more  readily  since  a  portion 
of  the  water  unites  with  the  syrup  to  render  it  more  fluid.  As 
the  clay  gradually  becomes  dry,  it  may  be  replaced  by  a  fresh  supply 
of  "magma"  until  the  water  gradually  percolating  through  the 
mass  has  driven  before  it  the  whole  of  the  dark-coloured  molasses. 
The  longer  this  process  is  continued  the  whiter  will  be  the  sugar, 
but  the  greater  also  will  be  the  loss  in  weight  arising  from  a 
portion  of  the  crystals  being  dissolved  by  the  water.  This  and 
other  inconveniences  of  the  practice  of  claying  have  led  to  the  very 
general  substitution  for  it  of  the  process  of  "  liquoring."  For  this 
process  the  moulds  arc  prepared  precisely  as  for  claying.  "When 
the  sugar  within  them  has  attained  a  proper  consistency,  the  crust 
which  always  forms  on  the  top  must  bo  removed  to  the  depth  of 
one  or  two  inches,  and  the  surface  must  be  rendered  smooth  and 
level.  The  sugar  thus  removed  may  be  crushed  up,  mixed  with 
water  until  it  attains  the  consistency  of  mortar,  and  replaced  in 
the  mould.  In  the  course  of  a  few  hours  the  excess  of  moisture 
will  have  disappeared,  and  the  mould  will  be  ready  for  liquoring. 
This  operation  consists  in  applying  a  saturated  solution  of  sugar  to 
the  top  of  the  mould.  This,  like  the  water  from  the  clay  magma, 
gradually  percolates  through  the  mass  and  displaces  the  dark  syrup, 
while,  being  already  saturated  with  sugar,  it  cannot  dissolve  any 
of  the  crystals  which  have  already  been  formed  ;  but  for  this  very 
reason  it  cannot  assist  the  drainage  by  rendciing  the  darker  syrup 
more  liquid,  but  can  only  drive  this  latter  before  it. 

The  sugar  used  for  preparing  the  "  liquor,"  or  "finings"  as  it 
is  usually  termed  in  the  refinery,  should  be  of  the  best  quality 
easily  attainable,  since  upon  its  whiteness  depends  the  whitncss  of 
the  sugar  turned  out  from  the  moulds.    It  is  by  means  of  this 
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process  that  all  fine  loaf  sugar  is  rendered  clean  and  -white ;  but  to 
obtain  this  result  the  liquor  or  "finings"  need  to  bo  prepared 
from  the  very  finest  and  whitest  sugar,  and  the  "  massecuite"  in 
the  moulds  must  also  be  very  pure  and  free  from  colour. 

A  year  or  two  back  an  an-angement  was  patented  by  Mr.  Kodl, 
of  Ronov,  for  enabling  the  operation  of  liquoring,  which,  as  our 
readers  will  have  gathered,  is  a  long  and  tedious  one,  to  be  greatly 
expedited.  For  this  purpose  he  fitted  a  close  top  on  to  each  mould, 
and  then  admitted  liquor  from  a  cistern  situated  some  thii-ty  feet 
or  so  above  the  moulds.  There  being  thus  a  pressure  of  some 
fifteen  or  sixteen  pounds  on  the  inch  driving  the  liquor  through 
the  moulds,  the  whole  operation,  which  usually  occupies  several 
days,  was  accomplished  in  some  six  or  seven  hours.  We  believe 
that  this  system  has  yielded  valuable  results  in  the  refinery,  but 
probably  the  extra  complication  attendant  on  it,  would  more  than 
counterbalance  its  advantages  for  colonial  use. 

Loaves  which  have  been  subjected  to  the  ordinary  claying  pro- 
cess are  usually  very  imperfectly  clarified,  and  arc  rarely  of  the 
same  colour  throughout.  They  arc  therefore  generally  broken  into 
three  pieces,  the  quality  of  the  top  being  the  best,  that  of  the 
middle  next,  and  that  of  the  small  end  of  the  loaf  the  worst. 
Each  quality  is  kept  to  itself,  and  the  whole  is  crushed  down  and 
packed  in  bags  or  hogsheads.  "When  the  liquoring  process  has 
been  adopted,  and  sufficient  care  used  to  produce  a  white  loaf  of 
even  colour  throughout,  it  is  often  sufficient  to  trim  only  the  top 
and  the  nose  of  the  loaf. 

In  any  case  it  is  desirable  to  dry  the  loaves  thoroughly  in  a  stove 
heated  to  a  moderate  temperature,  and  where  they  are  intended  to 
pass  into  dii'cct  consumption  this  diying  is  essential. 


"Wo  have  this  month  been  favoured  with  a  sample  of  veiy 
beautiful  sugar,  manufactured  by  Mr.  Bennett,  of  Gairloch  Estate, 
Brisbane.    Analysis  shows  its  composition  to  be — 

Crj-stallizable  Sugar.        Incrystallkable  Sugar.  Waste. 
96-3  1-7  2-0 

We  arc  pleased  to  see  so  pretty  a  sample  from  a  quarter  of  the 
world  where  the  sugar  industry  is  yet  so  young. 
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ACTION  OF  CRYSTALLIZABLE   SUGAR  ON  THE 
POTASSIO-CUPRIC  SOLUTION  OF  BAllRESWIL. 
By  M.  E.  Feltz.* 
Translated  by  S.  C.  Humphrey. 

The  estimation  of  glucose  is  founded  on  the  reduction  of  the 
copper  solution  when  heated  to  boiling  in  presence  of  this  sugar. 
This  reaction  is  veiy  delicate ;  several  cubic  centimetres  of  a  solu- 
tion, containing  about  one-half  a  gramme  of  glucose  to  the  decilitre, 
being  sufficient  to  decolorize  completely  10  c.  c.  of  the  standard 
solution.  If  we  replace  the  solution  of  glucose  by  a  similar  use 
of  cane-sugar,  the  solution  of  copper  remains  clear,  and  there  is 
evidently  no  precipitation  of  suboxide  of  copper.  From  this  fact 
it  has  been  concluded  that  the  crystallizable  sugar  exerts  no  action 
on  the  copper  solution. 

In  endeavouring  to  estimate  traces  of  glucose  in  solutions  of 
crystallizable  sugar,  I  have  been  led  to  establish  the  fact  that  cane- 
sugar  can  also  reduce  the  copper  solution.  Tlic  following  arc  the 
experiments  which  go  to  prove  this  fact : — 

I.  To  10  c.  e.  of  copper  solution,  prepared  according  to  the 
formula  of  Yiolettc,  was  added  20  c.  c.  of  a  solution  containing 
six  grammes  of  refined  sugar.  The  mixture  was  kept  in  a  state 
of  ebullition  in  a  little  flask.  At  the  end  of  twenty-five  minutes 
all  the  copper  solution  was  precipitated,  and  the  blue  colour  gave 
place  to  one  of  intense  yellow. 

II.  The  copper  solution  boiled,  without  addition  of  sugar,  gave 
no  precipitate. 

III.  The  sugar  solution,  heated  to  boUing,  with  an  excess  of 
lime,  was  not  discolored,  which  would  have  been  the  case  had  it 
contained  inverted  sugar  in  any  notable  quantity.  The  solution 
was  deprived  of  the  lime  with  which  it  had  been  boiled  by  means 
of  carbonic  acid,  and  was  found  to  reduce  the  copper  solution 
exactly  as  in  Experiment  I. 


•  Communication  to  the  Academy  of  Science. 
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The  reduction  of  the  copper  solution  could  be  attributed  to  the 
impurity  of  substances  entering  into  its  composition.  I  have 
purified,  by  successive  crystallizations,  both  the  sulphate  of  copper, 
and  the  double  tartrate  of  potassium  and  sodium.  Soda  lime  was 
replaced  by  pure  soda.  The  standard  solution  thus  obtained  was 
not  decomposed  by  boiling,  but  acted  in  presence  of  crystallizablo 
sugar  similarly  to  that  used  in  Experiment  I. 

Many  fomuloe  have  been  proposed  for  the  preparation  of  the 
copper  solution.  That  of  Fresenius  docs  not  differ  from  that  of 
Violette,  except  in  the  quantity  of  pure  soda.  M.  Monier  re- 
places Eochelle  salts  by  cream  of  tartar.  Other  chemists  give  tho 
preference  to  the  neutral  tartrate  of  soda.  The  solutions  prepared 
with  cream  of  tartar  arc  generally  abandoned,  as  the  reduction 
with  them  is  not  delicate.  Uut,  in  reality,  the  essential  diifercnco 
existing  between  the  solutions  prepared  by  the  different  formulro 
consists  in  the  different  quantities  of  free  alkalies.  The  solutions 
which  are  most  alkaline  give  tho  most  delicate  reaction  in 
presence  of  glucose,  and  are  not  as  liable  to  alteration.  Mr. 
Batterson,  indeed,  has  lately  proved  that  by  the  addition  of  a 
ceriain  amount  of  soda,  the  good  qualities  of  a  solution  which  had 
been  altered  by  too  long  concentration  were  restored. 

The  solutions  («)  and  {b)  were  prepared :  (a)  accoi-ding  to  tho 
formula  of  M.  Violette,  and  (J)  by  that  with  neutral  tartrate  of 
soda,  with  a  great  excess  of  alkali.  10  c.  c.  of  solution  (a)  con- 
tain 0-632  grm.  of  free  soda.  10  c.  c.  of  solution  f'bj  contain 
1-34  grms.  of  free  soda.  Heated  to  ebullition,  with  20  c.  e.  of 
sugar  solution  containing  6  grms.  of  sugar,  the  10  c.  c.  of  solution 
(<i)  were  decolorized  after  25  minutes.  Under  the  same 
conditions,  10  c.  c.  of  solution  (i)  were  decolorized  in  10  minutes. 
In  adding  0-600  grm.  to  the  10  c.  c.  of  solution  («)  the  decolor- 
ization  was  completed  at  the  end  of  15  minutes.  Thus  the  re- 
ducing action  of  cane-sugar  upon  the  copper  solution  is  greater  the 
larger  the  amount  of  soda.  The  following  four  experiments  were 
made  with  solution  (A) : — 

I.  10  c.  c.  of  solution  (i)  was  decolorized  by  addition  of  6  grms. 
of  refined  sugar  in  10  minutes. 
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II.  10  c.  c.  of  the  same  solution  •with  3  grms.  of  refined  sugar 
was  decolorized  in  10  minutes. 

III.  10  c.  c.  of  solution  (J)  with  1-5  grm.  of  refined  sugar  was 
decolorized  in  14  minxitcs. 

IV.  10  c.  c.  of  solution  (i)  with  0-6  grm.  of  refined  sugar  was 
decolorized  in  30  minutes. 

The  refined  sugar  used  in  the  preceding  experiments  was  from 
the  Russian  Refinery  of  Comte  De  Bobiinsky.  The  experiments 
were  repeated  with  Say  sugar  of  the  first  quality,  and  afterwards 
white  sugar,  and  in  the  form  of  beautiful  crystals,  from  the  re- 
finciy  at  Cologne.  The  results  were  similar.  It  thus  appears, 
without  doubt,  that  crystallizahlc  sugar  reduces  the  copper  solu- 
tion under  influence  of  an  excess  of  alkali.  The  estimations  so 
frequently  made  of  glucose  in  a  mixture  of  the  two  sugars  have 
only  a  relative  exactness,  and  become  entirely  inaccurate  as  soon 
as  it  is  necessary  to  estimate  traces  of  glucose  in  the  presence  of 
large  quantities  of  ciystallizable  sugar.  Dr.  Scheibler  has  already, 
in  1869,  showed  the  relative  inaccuracy  of  the  estimation  of 
glucose  in  a  mixture  of  the  two,  by  proposing,  as  a  probable 
hypothesis,  the  reduction  of  the  copper  solution  by  ciystallizable 
sugar. 

ON"  THE  EFFECTS   OF   CUTTING  DOWN  THE 
FORESTS  IN  JAMAICA. 

Tlie  following  is  an  extract  from  the  County  Union,  from  tho 
pen  of  Mh.  Robeet  Russeli,  L.L.B. 

"The  veiy  lucid  and  interesting  Financial  Statements  of  the 
Collector  General,  published  in  the  Gazette  of  the  12th  ultimo, 
among  tho  various  siibjccts  therein  treated,  furnish  the  appalling 
fact,  occurring  in  tliis  Island,  of  '  short  crops '  arising  from  '  bad 
seasons  and  severe  di-oughts,'  in  the  several  parishes  of  Saint 
Thomas,  Saint  Mary,  Saint  Ann,  Slanchestcr,  Trelawny,  Saint 
Elizabeth,  and  the  hitherto  '  weeping  parish '  of  Portland ;  five 
of  these  arc  on  the  Xorth  side  of  the  Island,  and  two  on  the  South 
side,  all  stretching  from  the  sca-board  to  some  distance 'in  tlio 
interior.    Of  the  remaining  six  parishes  two,  yiz.,  Saint  Andrew 
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and  "Westmorelaad,  appear  to  have  been  stationary  in  their  pro- 
ducts, as  these  have  neither  increased  nor  decreased.  The  other 
remaining  four  which  c-\-idcnce  an  increase,  not  wholly  attributable 
to  '  good  seasons,'  but  to  extraneous  circumstances  superadded, 
are  Saint  Catherine,  embracing  the  two  wholly  inland  districts  of 
Saint  John  and  Saint  Thomas  in  the  Vale,  and  the  partially  inland 
one  of  Saint  Dorothy ;  the  increase  here  is  assigned  to  '  an  influx 
of  labourers,'  and  '  Cuban  settlers '  who,  no  doubt,  pursue  an 
improved  system  of  cultivation  which  has  augmented  the  former 
returns. 

"  Clarendon,  a  wholly  inland  district,  including  Yere  (a  sea- 
board not  extending  at  its  broadest  part  beyond  twelve  miles  from 
the  sea)  shows  an  increase,  but  here  also  it  is  said  to  arise  from 
an  '  influx  of  labourers.'  The  last  two  parishes,  Saint  James  and 
Hanover,  owe  their  increase  of  crops  to  'favourable  seasons  in 
some  parts  '  of  the  former,  and  to  '  fair  seasons  prohally  '  in  the 
latter.  Looking  at  a  map  of  Jamaica  it  will  be  seen  that  all  the 
parishes  are  mountainous,  and  with  the  exception  of  Saint 
Catherine,  Saint  Dorothy,  and  Yore,  which  are  slightly  so,  extend 
more  or  less  to  the  elevated  centre  of  the  Island,  yet  these  districts, 
with  the  exceptions  already  stated,  have  not  been  without 
drought.  Have  the  favoured  districts  been  the  interior  of  Claren- 
don, Saint  James,  Hanover,  and  the  wholly  inland  ones  of  Saint 
John  and  Saint  Thomas  in  the  Yale  ?  We  are  in  doubt,  as  the 
Eetums  do  not  particularize  districts,  and  we  are  wholly  left  to 
conjecture,  and  led  to  ask,  are  these  seasonable  districts  securely 
guarded  by  natural  obstacles  which  deter  the  approach  of  man  ? 
or  are  they  only  accessible  by  means  of  difficult  ascent,  over 
dangerous  foot-tracks  where  neither  quadrapcd  nor  carriage  can 
find  a  way  ?  "We  are  inclined  to  infer  the  one  or  the  other,  which 
alone  may  have  spared  thom  from  the  woodman's  axe. 

"This  drought,  which  maybe  the  forerunner  of  dearth,  is  a 
subject  for  deep  thought,  it  is  not  single,  but  concerns  and  belongs 
to  all,  whether  of  the  upper  class  or  of  the  lower  class ;  its  effects 
will  not  be  partial  but  iiniversal,  and  each  and  every  one  will  feel 
the  stroke ;  it  behoves  us,  therefore,  at  once  to  consider  the 
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subject,  to  endeavour  to  discover  its  cause,  and  if  powerless  at 
present  to  avert  it,  to  endeavour  to  provide  against  it  for  the 
future. 

""Wo  have  heard  it  said  often,  by  old  stagers,  that  the  seasons 
have  changed,  and  they  do  not  visit  us  with  the  same  severity  as 
in  days  gone  by,  but  we  have  never  heard  any  testify,  till  of  late 
years,  to  the  absence  of  seasons.  In  1840,  as  appears  by  the 
Jamaica  Almanac,  the  Island  suffered  severely  from  want  of 
rains,  an  event  that  the  two  preceding  years  of  the  state  of  society 
would  naturally  have  produced,  and  wliich,  to  the  observant  man, 
would  have  been  like  the  hand- writing  on  the  wall.  In  1838  the 
birth  of  freedom  to  the  apprentices  was  ushered  in,  not  with  pro- 
mises of  help,  nor  educational  aid  by  those  who  exacted  their 
former  unrequited  services,  but  by  the  destruction  of  houses, 
cocoamit  groves,  and  other  fruits  planted  and  nurtured  by  the 
peasants,  the  wholesale  destruction  on  settled  properties  produced 
its  effects ;  but  greater  still  were  they  in  remoter  districts  in  the 
fastnesses  of  the  mountains,  where  the  peasantry  sought  for  homes, 
extensive  tracts  of  land  were  laid  bare  by  means  of  the  axe  and 
flro.  Without  foliage  to  arrest  moisture,  few  districts  where 
emancipation  villages  were  settled  escaped  the  severity  of  drought, 
which  was  at  its  height  in  1840;  however,  the  negro,  more 
thoughtful  than  his  superior,  when  he  removed  one  tree,  took 
means  to  have  it  immediately  succeeded  by  one  or  more  of  a 
valuable  sort.  I^ature  soon  recovers  herself,  and  in  a  few  years 
improvement  in  the  seasons  became  visible,  until  finally,  in  1 869, 
the  change  for  the  worse  was  too  visible  to  escape  obscrs'ation, 
and  has  year  by  j'car  continued  to  the  present  period. 

' '  To  what  cause  are  we  to  ascribe  this  lack  of  rainfall  in  this 
former  '  land  of  springs '  ?  Is  it  hencefoi-ward  remediable  ?  If 
we  will  be  governed  by  the  teachings  of  those  who  have  studied 
the  subject,  and  allow  ourselves  to  profit  by  their  experience, 
observation,  and  practice,  the  cause  and  the  remedy  are  no 
mysteries. 

"  It  had  been  well  ascertained,  years  ago,  that  the  cutting  down 
of  trees  '  diminishes  the  amount  of  rainfall,  and  that  fertility 
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depends  essentially  upon  this — that  trees  play  an  important  part 
in  the  economy  of  nature,  and  furnish  natural  barriers  against 
sudden  floods,  their  roots  penetrating  the  soil  form  a  sort  of  sponge 
■which  absorbs  the  rainfall,  causing  it  to  pass  off  gi-adually  instead 
of  a  sudden  torrent  sweeping  away  the  soil.'  This  latter  is  a 
truism  wliich  I  am  forced  to  admit,  having  outward  and  visible 
signs  in  the  barrenness  of  herbage  in  denuded  fields,  and  I  pre- 
sume my  experience  has  extended  to  many  others.  If  we  admit  the 
fact,  for  fact  it  is,  that  the  cutting  down  of  trees  diminishes  the 
amount  of  rainfall,  then  it  will  be  our  duty  to  discover  how  tree 
destruction  has  occasioned  diminished  moisture,  and  when,  and  if  it 
progresses  with  equal  steps  the  one  with  the  other,  that  is,  that 
tree  destruction  has  been  succeeded  by  diminished  rain  falls. 

"In  a  lowland  district  hitherto  seasonable,  but  where  large 
drafts  of  fuel-wood  had  been  made  leaving  treeless  fields,  and 
where  a  record  of  the  rainfall  had  been  noted  for  many  years,  the 
decrease  began  some  years  before  1868,  but  in  that  year  it  was 
observed  that  wc  had  only  slight  showers  and  no  pond  rains ;  in 

1869  one-third  less  number  of  showers  with  one  pond  rain ;  in 

1870  with  an  increased  number  of  slight  showers  distributed  in 
unusTial  months,  with  a  continuous  fall  for  thirty  days  in  October, 
(from  the  2nd  to  the  7th  it  rained  pond  rains  as  if  they  were 
bidding  us  farewell) ;  in  1871  half  the  showers  of  1870,  distributed 
in  slight  showers  in  months  formerly  called  '  dry,^  while  in 
January,  May,  and  June,  no  rain  fell  at  all,  but,  quite  unusual, 
Februaiy  was  blessed  with  a  pond  rain  ;  in  1872  a  similar  decrease 
is  recorded  with  one  pond  rain  in  March,  another  unusual  month, 
and  one  in  May  with  five  slight  showers  in  all  that  month,  and 
foui-  of  an  average  duration  of  about  five  minutes  each  for  all  the 
month  of  October,  and  in  1873,  what  had  not  happened  for  fifteen 
yeai's  before,  there  fell  a  pond  rain  in  January. 

"  Now,  here  it  is  patent  that  the  decrease  of  rainfall  began  with 
the  cutting  down  of  trees,  and  although  the  number  of  rainfalls 
have  sometimes  been  in  slight  excess  one  year  over  another,  yet, 
the  quantity  was  less ;  it  is  unfortunate  that  no  pluviometer  was 
at  hand  to  mark  the  quantity,  but  wc  can  well  estimate  it  by  its 
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duration  in  time;  but  this,  it  will  be  said,  is  only  true  of  one 
district,  and  "\ve  cannot  deduce  a  universal  conclusion  from  a 
particular  premiss.  Granted,  wo  will  proceed  farther.  Judging 
that  like  causes  produce  like  effects,  and  fearing  that  the  increased 
demand  of  trade  for  logwood  would  unmistakeably  leave  a 
desolating  mark  on  the  futvxrc  of  Jamaica,  I  wrote  an  article  on 
the  subject  some  two  or  three  years  ago,  which  the  editor  of  the 
County  Union  did  mo  the  honour  to  have  published  in  his  paper, 
and  I  then  predicted  what  is  now  occurring,  and  suggested  the 
immediate  planting  of  trees  of  quick  growth  to  replace  the  logwood 
removed.  My  predictions  have  been  fully  verified  for  nearly  the 
whole  Island,  by  the  lletums  furnished  by  the  Collector  General 
which  we  will  shortly  epitomize  : — 

In  1868    88,363 


Tons  of  fustic,  logwood,  lignum  vitte,  bitter  wood,  ebony,  and 
candle  wood,  together  with 

24,118  lancewood  spars, 

41,336  feet  mahogany. 


were  cut  and  shipped  from  this  Island  in  the  five  years  mentioned 
above.  To  arrive  at  some  conjectural  estimate  of  the 
number  of  trees  thus  destroyed,  we  must  not  be  content 
with  the  above,  but  must  add  thereto  the  home  consumption  for 
fuel,  furniture,  building  and  other  purposes.  Would  it  be  too 
much  to  rate  this  at  about  l-50th  of  the  above,  or  in  round  num- 
bers say  10,000?  ^\'e  will  then  have  460,833  tons  of  wood; 
considering  that  ebony,  candle  wood,  bitter  wood,  fustic,  and 
lignum  vita)  are  not  trees  of  such  lai-ge  diameter  as  the  logwood, 
it  will  not  be  in  excess  to  average  each  ton  as  causing  the  destruc- 
tion of  five  trees.  This,  without  including  lance  wood,  &c.,  will 
amount  to  upwards  of  two  millions  of  trees  removed  from  off  the 


1869 
1870 
1871 
1872 


107,634 
112,392 
60,152 
82,292 


530  tons  ) 
10,084  bundles  / 


bamboo. 
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face  of  the  land  in  five  years.  What  vould  have  been  the  imme- 
diate condition  of  a  country  of  half  the  extent  of  J amaica  hy  such 
a  removal  in  five  yeai-s  ?  If  we  had  not  reliable  authority  in 
addition  to  acquaint  ns  with  the  almost  imivcrsal  diought  in  this 
Island,  the  fact  of  such  a  large  removal  of  foliage  would,  from 
experience,  have  predicated  it,  for,  '  besides  acting  as  regulators, 
forests  have  much  to  do  in  deciding  the  absolute  amount  of  rain- 
fall. The  cool  foliage  of  a  great  tree  condenses  the  atmospheric 
moisture  which  would  otherwise  pass  on  with  the  aerial  currents.' 
This  is  the  general  assertion,  and  being  stated  in  general  terms  the 
mind  cannot  determine  a  quantitative  result,  but  only  recognize 
the  fact.  If  uncertainty  lingers  hero,  experimental  facts  dispel 
the  doubt  and  conclusively  settle  the  question.  Mens.  Pfaff 
ascertained  by  experiment  that  the  evaporation  of  the  surface  of 
the  leaves  of  a  small  oak  consisting  of  620,464  on  an  average  of 
fourteen  days  in  May  was  nearly  884  kilog. ;  for  the  whole  of 
June  26,023  kUog.,  and  for  October  17,023  :  a  kUgogramme,  it  may 
be  added,  is  equal  to  2  lbs.  3ozs. — {The  Gardener's  Chronicle,  m2, 
page  904.)  If  this  be  the  amount  of  evaporation  from  the  leaves 
of  a  small  tree,  what  must  it  have  been  from  the  uncountable 
billions  removed  by  cutting  down  of  two  millions  of  trees.  Had 
they  been  growing,  some  of  the  evaporation  would  have  been 
arrested  by  cold  ouiTents  of  air  in  the  upper  regions,  condensed 
and  returned  to  us  in  the  shape  of  rain,  and  not  wholly  '  have 
passed  on  with  the  aerial  currents.'  We  arc  at  the  commence- 
ment of  our  troubles  :  the  Island  of  Santa  Cruz  is  at  full  tide  in 
hers.  A  Bulletin  of  the  Torrey  Botanical  Club,  published  in  the 
Gardenerh  Chronicle  of  the  3rd  May,  announced  the  deplorable 
desiccation  of  that  once  fertile  Island,  which,  with  the  adjacent 
smaller  ones,  '  were  in  former  times  clothed  with  dense  forests, 
and  their  oldest  inhabitants  remember  when  the  rains  were 
abundant,  and  the  hills  and  all  uncultivated  places  were  shaded  by 
extensive  groves.  The  removal  of  trees  was  certainly  the  cause  of 
the  present  evil.  The  opening  of  soil  to  the  vertical  sun  rapidly 
diies  up  the  moisture,  and  prevents  rain  from  sinking  to  the  roots 
of  plants.    The  rainy  seasons  in  these  climates  are  not  continuous 
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cloudy  days,  but  succession  of  sudden  showers,  with  the  sun 
shining  hot  in  the  inten-als.'  This  has  also  been  our  cxpcnencc  for 
some  time.  The  evil  is  said  to  be,  that  every  few  years  an  estate, 
formerly  green  mth  canefields,  becoming  incapable  of  producing 
further  crops,  has  to  bo  abandoned  to  the  graziers,  whose  cattle 
find  a  meagre  pasture  upon  it  a  few  seasons  longer.  These  are  in 
time  driven  off  and  the  land  is  entirely  given  up — cultivation  is 
impossible  without  constant  irrigation.  Some  attempts  were  at 
one  time  made  to  arrest  this  insidious  advance,  but  too  late  to  be 
cflfcctual.  A  planter  not  long  since  set  out  1000  trees  upon  his 
estate,  and  lost  every  one.  It  is  probable  that  had  this  remedy 
been  imiversaUy  adopted  in  time  there  might  be  a  more  hopeful 
future  for  Santa  Cruz.'  "VVc  will  only  make  one  more  quotation 
justifying  the  opinion  of  the  writer  as  to  the  cause  of  the  sterility, 
contrasting  Santa  Cruz  with  Porto-Rico  which  lies  about  50  miles 
westward,  and  in  the  same  parallel  where  '  the  land  is  almost  wholly 
mountainous,  the  eastern  ridges  rising  to  3000  feet ;  a  large  portion 
of  the  interior  is  still  covered  with  primitive  forest ;  a  tangled 
tropical  vegetation  of  vivid  perennial  verdure.  The  rainfall  is 
abundant,  and  ^the  soil  yields  [bountiful  crops  of  coffee  and  sugar, 
with  a  gi-eat  variety  of  fruits.' 

"  Many  an  illiterate  but  observant  peasant  will  confirm  the  tale 
of  the  '  old  inhabitants '  of  Santa  Cruz  as  producing  like  results 
in  Jamaica.  Enquire  of  many  why  the  rains  are  not  as  before,  or 
why  a  spring  has  failed  ?  and  the  reply  will  be,  '  Ko,  since  dem 
cut  down  de  tree,  dem  pon  hill  top,  and  since  dem  clear  wa  dc 
wood  from  de  pring  de  rain  top,  and  de  water  gone  wa.' 

"  The  Island  of  Mauritius,  too,  has  paid  the  penalty  due  to  its 
avarice ;  in  its  greed  to  increase  sugar  cultivation  innumerable 
trees  have  been  destroyed,  and  the  result  has  been  so  disastrous 
that  public  attention  is  now  being  aroused  to  the  state  of  that 
Island. 

"  The  foregoing  facts  most  unmistakeably  disclose  the  cause  of 
Jamaica's  present  condition,  and  warns  us  from  the  state  of  Santa 
Cruz  to  take  me;ms  to  prevent  our  falling  into  the  same  misfortune 
in  which  she  now  lies.    The  immediate  remedy  for  the  evil  would 
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be  in  proTentive  measures,  but  these  can  never  be  introduced  in  a 
free  Government.  "VVe  must  then  resort  to  auxiliaiy  and  subsidiary 
means— we  must  show  men  where  their  interest  lies — wo 
must  work  upon  their  parental  affection,  by  showing  them  that 
present  wealth  to  them  will  be  poverty  to  their  posterity,  and 
finally  we  must  inculcate  in  them  the  obligation  to  '  servo  and 
wait.'  Some  countries  have  been  like  us,  and  have  recovered  ; 
others  have  taken  time  by  the  forelock,  and  by  prohibitory  legis- 
lation have  avoided  the  evil ;  let  us  profit  by  their  experience  and 
follow  in  part  thcLr  example.  Ibrahim  Pacha  in  the  former  rain- 
less region  of  the  Delta,  by  the  planting  of  twenty  millions  of 
trees  after  a  time  obtained  forty  inches  of  rainfall  which  annually 
increases. 

"  In  some  parts  of  Natal  formerly  dry,  the  planting  and  rearing 
of  the  gum  tree  of  Australia  (Eucalyptus)  which  grows  to  a  height 
of  thirty  feet  in  three  years,  has  improved  the  rainfall  con- 
siderably." 


CANE  BOEEK. 


Each  segment  has  four  black  glands  in  a  longitudinal  row  on 
each  side  of  the  back,  marked  by  a  pink  band — on  the  lateral 
sides  are  also  seen  eight  black  points  surrounded  by  glands  of  the 
same  color  united  also  by  a  pink  band — these  points  are  the  stigmata 
or  openings  through  which  air  is  admitted  into  the  trachea;,  or  organs 
of  respiration.  The  glands  are  generally  terminated  with 
bristles. 

We  have  noticed  that  the  caterpillar  changes  its  skin  five  times 
before  its  metamorphosis.  It  is  a  laborious  work  duiing  which 
many  caterpillars  must  lose  their  lives.  When  it  has  just  under- 
gone this  change,  the  insect  is  white  and  so  transparent  that  the 
tracheas  may  be  seen  througli  the  skin  as  well  as  the  digestive 
organ,  and  the  passage  of  the  food  through  the  intestines;  but  it 
soon  recovers  its  natural  appearance  and  colour. 

When  the  caterpillar  has  reached  the  required  ago  to  transform 
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itself  into  Chrysalis,  it  leaves  tlie  interior  of  tlic  cane  ■where  it  has 
fed  and  developed  itself  and  tries  to  conceal  itself  among  the  dried 
leaves  of  the  plant,  which  it  unites  but  feebly  ■with  a  few  silken 
threads,  and  collects  a  few  remains  of  the  leaf  ■with  ■which  it  builds 
a  slight  covering,  under  -which  it  transforms  itself.  Observation  has 
shewn  us  that  all  caterpillars,  through  -want  of  foresight  or  other- 
■wisc  had  not  provided  an  easy  egress  out  of  the  cane,  and  ■were 
obliged  to  undergo  their  metamorphosis  -within  it,  were  in  danger 
of  perishing  either  by  excess  of  humidity,  or  they  -were  devoured 
by  the  Acares,  -which  also  live  upon  the  sugar  cane,  and  -which 
know  full  well  ho-w  to  find  these  out.  This  fact  has  been  suffi- 
ciently demonstrated  by  the  examination  of  several  hundred 
chrysalis  obtained  from  the  interior  of  the  cane,  and  which  instead 
of  containing  buttei-flies,  -were  filled  with  Acares. 

"We  have  further  to  speak  of  another  butterfly,  indigenous  in 
Mauritius,  the  catei-pillar  of  which  does  not  attack  sound  canes  as 
does  the  Proceras;  indeed,  wo  have  only  met  it  in  fields  where  the 
canes  were  rotten,  and  in  other  plants  in  the  same  state.  As  this 
insect  has  always  existed  in  our  Island,  and  as  it  had  never  been 
noticed  that  it  was  hurtful  to  the  sugar  cane,  we  do  not  feel  called 
upon  to  give  a  complete  description  of  its  habits  and  characteristics ; 
we  shall  simply  state  that,  this  insect  belongs  to  the  great  family 
of  Moths,  and  that  it  forms  the  genus  Alucite  of  Lamark,  or 
Tpsolophus  of  Fabricius. 

As  far  as  the  committee  have  been  able  to  ascertain  the  fact,  the 
duration  of  all  the  transformations  of  this  insect,  from  the  deposit 
of  the  eggs  to  the  future  generation  comprises  about  sixty  days.  It 
may  be  observed  that  this  period  can  only  be  fixed  approximately, 
in  as  much  as  these  observations  were  made  on  individuals  kept  in 
captivity,  and  that,  in  such  cases,  the  transformation  may  bo 
accelerated  or  retarded  a  few  days. 

The  only  butterfly  of  which  the  laying  has  been  well  observed, 
has  deposited  162  ova  during  its  existence,  which  lasted  three  or 
four  days — several  of  the  eggs  may  have  been  lost;  those  observed 
were  deposited  on  two  parallel  and  rcgidar  lines,  and  hatched  on 
the  ninth  day. 
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These  ova  arc  transparent,  their  greenish  colour  makes  it  difficult 
to  distinguish  them  from  the  cane  leaf,  on  which  they  are  in. 
preference  deposited  by  the  female  insect ;  they  are  depressed  and 
oval,  their  largest  diameter  may  be  one-third  of  a  lino. 

The  transparency  of  the  ovoidal  envelope  has  permitted  with  the 
assistance  of  a  microscope,  to  follow  day  by  day  and  almost 
hour  by  hour,  the  progress  of  the  formation  of  the  caterjullar  in 
the  egg. 

On  the  second  day  an  opaque  line  was  noticed,  which  indicates 
the  first  rudiment  of  the  digestive  organ.  The  next  day  a  small 
black  point  was  seen  at  one  of  the  extremities  of  that  line,  indi- 
cated the  head. 

Later,  and  as  the  middle  line  increases  in  size,  the  body  of  the 
insect  becomes  gradually  of  a  darker  colour  and  more  apparent,  its 
movements  soon  become  visible,  and  its  position  was  that  of  a 
reptile  coiled  upon  itself,  with  the  head  in  the  centre.  At  last  on 
the  ninth  day,  the  young  caterpillar  quicklj'  threw  off  its  envelope, 
and  moved  about  with  vivacily.  It  began  immediately  to  spin  a 
very  fine  silken  thread,  that  it  attaches  first  on  one  side,  then  on 
the  other,  so  as  to  conceal  and  shelter  itself  between  the  young 
leaves,  where  it  penetrates  under  the  parenchyma  of  the  leaf. 

The  length  of  the  caterpillar  on  coming  out  of  its  shell,  is  about 
11  line,  at  the  end  of  thirty-one  or  thirty-two  days,  it  generally 
attains  the  size  of  a  small  quill,  and  is  about  12  or  14  lines  in 
length.  It  then  begins  to  prepare  its  covering,  if  placed  under 
favourable  circumstances. 

The  existence  of  the  insect  in  the  chrysalis  state  may  be  com- 
puted at  fifteen  days,  which  added  to  the  nine  days  in  the  egg,  to 
the  thirty-one  days  as  a  caterpillar,  and  to  the  four  or  five  days  as 
a  butterfly,  complete  sixty  days,  as  we  have  already  stated  for  the 
total  period  of  its  transformations. 

It  follows  therefore,  that  a  new  generation  takes  place  almost 
every  two  months,  and  that  we  may  reckon  five  or  six  of  them  a 
year.  It  would  be  necessary  to  organise  a  genei'al  chase,  during 
the  whole  period  of  a  generation,  to  accomplish  a  complete 
destruction  of  the  genus;  unfortunately  on  account  of  the  mildness 
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of  our  climate,  it  appears  tbat  reproduction  takes  place  at  all 
periods  of  the  year.  Wo  liave  found  at  the  same  time  insects  in 
their  various  stages  of  transformation;  neyertheless,  the  large 
number  of  chrysalis  found  in  the  month  of  September  -would  lead 
us  to  believe,  that  it  is  principally  in  July  and  August,  that  the 
deposit  of  ova  takes  place. 

"VVe  have  been  able  to  ascertain  that  it  is  among  the  green  leaves 
of  the  cane  that  this  deposit  is  made,  and  that  the  young  cater- 
pillars are  found  on  the  healthy  canes  at  the  axils  of  the  leaves. 
This  rule  is  not,  however,  invariable,  because  some  arc  also  found 
on  dead  pieces  of  cane  without  leaves. 

In  the  first  case,  the  disorganized  state  of  the  cane  plant  is 
apparent,  and  the  young  insect  may  sometimes  be  seen  at  work 
under  the  parenchyma,  destroying  the  cellular  tissue  of  the  leaf, 
and  when  stronger,  it  attacks  the  cane  plant  itself  in  the  tender 
parts  within  reach.  When  it  introduces  itself  into  the  heart, 
boring  longitudinally,  the  cane  plant  languishes  and  dies.  If  on 
the  contrary,  the  cane  is  attacked  transversely  in  a  stronger  part, 
it  appears  to  suffer  in  a  less  degree ;  in  addition  to  the  direct  injuiy 
caused  by  the  borer,  a  fermentation  more  or  less  extensive  takes 
place  in  all  the  injured  parts ;  the  cane,  however,  continues  to  grow. 
It  may  reasonably  be  inferred  that  the  ova  are  not  deposited  in  the 
interior  of  the  cane,  from  the  fact  that  all  the  insects  found  within 
it,  had  already  acquired  a  certain  development.  Chrj'salis  are  often 
found  within  the  cane,  but  most  frequently,  as  we  have  already 
stated,  the  caterpillars  abandon  the  interior  of  the  cane  to  undergo 
their  last  transformation  amongst  the  rolled  up  leaves. 

What  we  have  stated  respecting  the  habits,  and  the  successive 
transformations  of  the  borer,  appear  sufficient  to  guide  us  in  the 
study  of  the  practical  and  efficacious  measures  required  to  arrive  at 
its  destruction. 

We  have  still,  however,  to  examine  whether  nature  has  not  raised 
against  it  some  powerful  enemy,  whose  assistance  might  bo  useful; 
when  deprived  of  the  protection  afforded  by  the  cane,  and  of  the 
shelter  of  its  leaves,  it  is  certain  that  the  borer  can  be  successfully 
attacked  by  a  great  number  of  natural  enemies.    We  have  even 
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noticed  that  it  perishes  when  left  for  sometime  uncovered  and  un- 
protected. This  fact  clearly  demonstrates  the  necessity  of  removing 
the  straw  or  dead  leaves  from  aU  plantations  where  the  borer  exists, 
and  of  burning  or  carrying  every  thing  away  from  the  fields 
recently  cut. 

AVo  have  remarked  amongst  the  various  kinds  of  insects,  that 
the  ant  wages  a  successful  war  against  the  borer.  All  species  of 
ants  appear  to  attack  it  with  the  same  spirit;  the  minuteness  of 
this  enemy  as  well  as  its  indefatigable  activity,  enable  it  to 
penetrate  into  all  places  where  the  borer  may  conceal  itself.  We 
feel  convinced  in  consequence,  that  the  ants  destroy  a  large  number 
of  eggs,  caterpillars  and  butterflies.  They  penetrated  into  glass 
vessels,  where  several  Members  of  the  Committee  had  placed 
insects  in  those  various  stages,  and  the  ants  devoured  them. 

When  at  liberty  a  single  ant  has  been  seen  attacking  a  borer, 
and  almost  invariably  got  the  better  of  it,  with  the  assistance  of 
two  or  three  companions.  A  species  of  acares  also  destroy  a 
number  of  chrysalis;  those  particularly  witliin  the  interior  of 
the  cane. 

It  appears  unfortunately  that  tliis  destruction  is  only  partial, 
and  therefore  insufficient,  since  in  spite  of  ants  and  acares  the 
propagation  of  the  borer  has  always  been  increasing. 

"We  ought  not  then  to  reckon  upon  other  auxiliaries,  we  must 
find  out  and  apply  ourselves  the  means  of  destruction. 

The  first  that  presents  itself  among  all  remedial  measures  is 
getting  rid  in  a  direct  manner  of  the  caterpillars,  but  as  it  is  not 
possible  to  do  so  upon  a  large  scale,  and  that  to  arrive  at  this 
operation  it  would  be  necessary  to  injure  the  cane  more  than 
does  the  insect,  tliis  process  must  be  given  up  ;  however,  we  are  of 
opinion  that  a  careful  planter  who  would  teach  a  few  intelligent 
men  how  to  recognise  amongst  young  canes  those  plants  that  are 
attacked  by  the  borer,  and  who  would  order  these  plants  to  be  cut 
off  with  a  sharp  instrument,  might  succeed  in  saving  plantations 
when  only  slightly  attacked.  Burning  appears  to  us  the  only 
means  of  operating  upon  a  large  scale,  and  of  being  susceptible  of 
a  sure  and  complete  result,  provided  it  be  applied  with  persen 
veranco,  intelligence,  and  unity  of  purpose. 
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Suffocation  by  tlio  fumes  of  sulphur,  iodine,  &c.,  or  by  the 
smoke  of  certain  plants,  such  for  instance  as  the  wild  tobacco, 
would  be  attended  with  some  danger,  and  does  not  appear  to  us 
practical  or  sufficiently  efflcncious  against  an  enemy  which  is  not 
easily  affected  by  these  applications,  and  which  is  almost  entirely 
protected  against  them  in  its  inner  habitation. 

As  to  poisoning  by  the  vegetative  absorption  of  the  plant,  wc  do 
not  see  what  substance  could  be  used  without  injury  to  the  juice 
of  the  sugar  cane  ;  the  remedj'  would  then  be  worse  than  the  evil. 
The  experiments  tried  have  not  proved  satisfactoiy.  In  spite  of 
prolonged  absorption  by  pieces  of  cane  placed  in  solutions  of  iodine 
and  hydrosulphuric  acid,  the  insect  has  continued  to  live  in  these 
without  appearing  the  least  affected ;  the  absorption  of  water 
charged  with  hydrochloric  acid  gas  has  killed  the  insect,  but  it 
first  destroyed  the  cane. 

AVe  believe  that  the  result  of  electricity  would  he  similar,  and 
that  besides  the  difficulty  of  applying  it  to  20,  30,  or  40,000 
canes  contained  in  a  single  acre,  it  would  not  be  efficacious  against 
the  insect  living  within  the  cane,  unless  the  plant  itself  be  blasted. 
There  remains  the  use  of  firo  by  burning  all  parts  of  the  cane 
whicli  do  not  pass  through  the  mill.  This  remedy  appears  to  us 
quilo  practical,  relativehj  easy,  and  quite  certain,  provided  it  be 
applied,  as  abeady  stated,  with  perseverance,  intelligence,  and 
unity  of  purpose. 

"We  say  :  1st.  That  this  remedy  is  quite  practical.  Because  all 
ripe  canes  are  cut  ever)"  J'car,  and  that  it  is  advantageous  to  bum 
cither  on  the  field,  as  a  powerful  manure,  or  in  the  furnace  as  fuel, 
all  parts  of  the  cane  which  have  not  passed  through  the  mill. 

2nd.  That  it  is  relatitdij  easij.  Because  it  is  the  most  econo- 
mical and  the  most  easily  applied  of  all  the  remedies  suggested; 
and  that  the  trouble  is  immediately  repaid  by  the  cleaning  which 
this  burning  gives  to  the  field,  and  by  the  ashes  which  fertilize 
the  ground. 

3rd.  That  it  is  quite  certain.  Because  the  mill  crushing  all  the 
insects  which  are  in  the  canes,  the  fire  completes  the  destruction  of 
the  eggs,  caterpillars,  chrysalis  and  butterflies  wliich  arc  in  the 
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other  parts,  left  on  the  field,  that  is  to  say,  in  the  tops,  leaves,  and 
dry  straw,  which  have  fallen  on  the  ground. 

But  we  have  said  that  this  remedy  must  be  applied  with  in- 
telligence, perseverance,  and  unity  of  pui-pose. 

With  intelligence.  For  it  is  necessary  to  wait  until  the  straw  is 
dry  enough  to  burn  well;  it  is  necessary  to  collect  all  the  remains 
to  bum  them  completely  a  second  and  a  third  time,  or  carry  them 
to  the  furnace.  It  is  not  advisable  to  delay  this  operation  long 
enough  to  allow  the  catci-pillars  to  seek  refuge  in  the  next  field,  or 
give  time  to  the  chrysalis  to  become  butterfly.  Lastly,  contrary 
to  our  first  opinion,  based  upon  the  known  habits  of  most  butter- 
flies of  the  nocturn  family,  it  is  not  advisable  to  burn  at  night,  for 
it  appears  from  the  study  that  we  have  made,  as  we  have  already 
stated,  that  this  butterfly  is  sedentary  and  almost  blind,  and  that 
it  can  be  destroyed  by  fire  during  the  day,  it  attempts  on  the 
contrary  to  fly  away  from  a  vivid  light  during  night.  In  short, 
we  think  it  advisable  that  burning  should  take  place  four  dayS 
after  the  cutting  of  each  square  of  canes. 

'^iHh  perseverance.  Because  it  would  suflice  that  a  few  insects 
escape  from  the  burning  of  each  square,  to  render  it  impossible 
the  total  destruction  of  the  borer  in  one,  two,  or  even  three  years. 
But  the  number  will  certainlj'  be  greatly  reduced  from  the  first  year. 

With,  uniti/ of  purpose.  Because  it  would  almost  bo  useless  for 
a  planter  to  burn  the  canes  of  a  square  if  lie  neglects  burning  the 
others,  even  the  abandoned  fields;  for  in  such  are  found  pro- 
portionately more  caterpillars  than  in  the  cultivated  fields,  and  we 
call  the  special  attention  of  planters  to  the  fact,  that  the  stumps  of 
canes  left  on  the  ground  swarm  with  borers.  It  would  indeed  be 
particularly  useless  for  careful  cultivators  to  bum  their  cane  straw 
and  stumps,  if  otliers,  by  obstinacy,  neglect,  or  false  calculation 
were  not  to  burn  likewise. 

The  accompanying  lithograph  represents  the  summit  of  a  cane 
split  longitudinally,  showing  how  the  borers  are  lodged  within. 
They  arc  in  i)art  disengaged  from  the  temporary  shelter  prepared 
with  the  remains  of  the  cane  and  with  the  refuse  of  digestion,  and 
which  they  unite  by  means  of  a  few  silken  tlircads. 
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ESTATE  EXPENSES  IN  POETO-EICO. 


Cost  of  planting  and  cultivating  one  acre  of  canes,  wUcli  on  an 
average  of  the  whole  cultivation  yields  four  hogsheads  of  sugar. 
5,600  lbs.  sugar,  170  wine  gallons  molasses. 

Per  acre.  Per  hid,  Total. 
Dols.  c. 


Preparing  the  land  for  ploughing    2  25 

1st,  2nd,  and  3rd  ploughing  :   14  0 

Liming,  &c  ,   0  50 

Furrowing  and  subsoiling  furrows    3  0 

Planting,  "  plants  and  cartage  "   3  50 

Trenches  for  irrigation,  5  acres  at  75  c   3  75 

,,     4  acres   4  0 

1st  and  2nd  weeding   5  0 

3rd  and  4th      „   4  0 

6th  and  6th      „    2  50 

Total  cultivation                               43    0  10  75 

„    manufacture  ,   5  43 

Hlid   4  0 

Cartage   1  0 

Taxes,  direct  and  indirect   7  50 

Division  of  general  estate  expenses   6  33 

Dols.  35 


Ploughing  done  by  men  with  their  own  cattle.  If  estate  cattle 
are  used,  taking  interest  on  capital  employed,  &c.,  it  costs  about 
the  same. 

Eesult  in  the  Curing  House,  and  on  the  pay  list  of  work  done 
on  an  estate  in  Ponce,  Porto-Rico,  being  the  average  work,  ilill 
working  4J  days  3*  nights. 

Result — 40  hhds  sugar, 

56,000  lbs.  dry  sugar, 
1,720  wine  gallons  molasses. 


Sep.  1,  1873.  THE  SUGAR  CANE. 


Expenses  in  Works.  Day.  Night.  Total.  P.  hhd. 

6  Men  herding  canes  to  carriers   ..  12-50  10-50 

1  Feeding  mill   2-25  1-75 

1  Green  mcgass  cart   2-25  1-75 

1  Attending  engine   2-25  1-75 

1  Attending  sulphurous  gas   1-12J  1-75 

4  Boiler  men   9  0  7-0 

1  Cleaning  strainer    1-12J^  1-73 

2  Firemen   4-50  3-87 

3  With  di-y  megass  cart,  &c   C-75  5-25 

1  Dry  trash   2  25  1-75 

21  Total                                       46-20    37-12  83-32  2  08 

Cane  cutting   60  87  1-52 

Carting   62-0  1-55 

16  Employed  one  day  potting                                 8  0  0-20 

Dols.  5  35 

P.S. — Four  open  coppers  to  the  battery,  and  a  •w'ooden  bin 
containing  a  set  of  tubes  making  a  steam  teche  for  striking  point ; 
also  using  Colonel  Stewart's  system  of  sulphurous  gas,  as  a 
deficator  and  clarifier  of  the  cane  juice  as  it  comes  from  the  mill. 

Eesult  in  the  curing  house,  and  on  the  pay  list  of  -work  done 
on  an  estate  in  Ponce,  Porto-Eico,  being  the  average  -work.  Mill 
working  5  days  and  3J  nights. 

Result — 45  hhds.  sugar, 

63,000  lbs.  sugar, 

2,000  gallons  "wine"  molasses. 

E.'q>ensc3  in  the  Works.  Day.  Night. 

Dola.  c. 

6  Persons  as  cano  cai-riers    15-0  11-0 

1  Feeding  mill   2-50  1-75 

1  With  gi-een  megass  cart    2-50  1-75 

1  Attending  engine   2-50  1-75 

4  Boiler  men   10-0  7  0 

1  Attending  sulphiu-ous  gas  app. , .  1-25  1-75 

2  Firemen   5-0  4-50 
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Expenses  in  the  Works.  Day.  Night.    Total.  P.  Idid. 

Dola.  c. 

3  With  (by  mcgass  cart,  &e   5-0  5-25 

1  With  dry  trash   2-50  2-75 

1  Cleaning  about  copper  hole,  &c. .    2-50  1-75 

22  Total                                       50-0     44  0  94  0  2.08 

Cane  cutting   70'  1'55 

Carting   75-  I  GG 

18  Employed  one  day  potting    9-0  0-20 

Dols.  5-49 

At  night  8  people  more  employed  as  eano  earners.  These  two 
tests  represent  about  the  general  run  of  work ;  they  are  taken  by 
hazard,  one  in  the  month  of  May,  one  in  June,  in  fact,  this  is  last 
week's  work. 

Crop  for  1872  of  an  estate  in  Ponce,  Porto-Rico.    130  acres 
plant  canes,  well  irrigated,  produced 
10,515,960  lbs.  cane, 
025,950  imperial  galls,  cane  juice, 
670,570  lbs.  di-y  sugar  sold, 

235,480  lbs.  molasses  sold,  supposing  1 1  lbs.  to  the  wine 
gallon,  the  measure  used  here. 
Resides  sugar  and  molasses  used  freely  on  the  estate,  during  the 
twelve  months,  both  for  people  and  stock. 


OS  EXPERIMENTS  WITH  MANURES  IN  THE  WEST 

INDIES. 

By  T.  L.  Phipson,  Ph.D.,  F.C.S., 
Oorretponding  Member  of  the  Chemical  Society  of  Paris,  ^e. 

For  some  years  past  I  have  given  in  this  journal  the  results  of 
a  somewhat  prolonged  investigation  of  the  cane  soils  of  British 
Guiana  and  the  West  India  Islands,  and  I  have  since  condensed 
the  principal  facts  in  a  pamphlet,  which  has  been  recently  noticed 
in  these  pages ;  perhaps  I  may  be  allowed  to  take  this  opportunity 
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of  thanking  tlio  ■writer  of  that  review,  and  the  editors  of  various 
other  periodicals,  for  the  very  kind  and  indulgent  manner  in  which 
they  have  alluded  to  my  imperfect  efforts  to  throw  some  light 
upon  a  most  obscure  and  difficult  question. 

Our  Demerara  planters  want  2  to  3  hhds.  of  sugar  per  acre, 
and  arc  getting  from  1  to  2 — veiy  rarely  2.  The  manures  experi- 
mented with  occasionally  succeed,  and  still  oftener  fail  to  produce 
the  desired  results.  The  experiments  are  made  in  such  a  manner 
that  they  can  teach  no  practical  lesson.  Let  us  oxamino  how  this 
is.  Let  us  glance  at  the  kind  of  information  wc  get  handed  to  us 
in  London  or  Liverpool,  for  instance,  after  we  have  bestowed  con- 
siderable time,  pains,  and  money,  to  ascertain  the  kind  of  manure 
best  suited  to  soils  which  have  been  submitted  to  the  most  rigorous 
chemical  investigation. 

Many  of  my  readers  wiU  recollect  the  strong  arguments  used  in 
favour  of  the  natural  maniu'e  prepared  at  Bloxwitch,  in  Stafford- 
shire, especially  for  the  cane  soils  of  the  AVcst  Indies,  known  as 
the  Urban  cane  manure.  Now  what  kind  of  accounts  do  wc  hear 
of  it.  A.  reports  that  his  crops  liave  been  splendid,  that  it  is  the 
best  manure  he  ever  used,  and  requests  that  a  mucli  larger  quantity 
be  sent  out  at  once.  B.  reports  that  it  has  produced  no  results  at 
all,  and  begs  that  no  more  may  be  sent  out !  Truly  this  is  per- 
plexing. How  arc  we  to  solve  this  enigma — an  enigma,  be  it 
understood,  that  applies  to  almost  evciy  agricultural  experiment 
that  has  been  made  in  our  Colonies  ?  First  of  aU  let  it  be  borne 
in  mind  that  the  Urban  cane  manure  is  not  a  mere  theoretical 
idea ;  it  has  given  in  this  country  the  most  prolific  results,  and 
was  reported  on  by  the  liighcst  authorities  before  it  was  recom- 
mended for  the  cane;  and  there  is  no  apparent  reason  wliy  it 
should  give  an  excellent  re.sidt  in  one  case  and  none  whatever  in 
another.  I  have  arrived,  however,  at  three  conclusions  wiili  regard 
to  certain  negative  accounts  forwarded  from  Demerara  to  owners  of 
estates  there,  which  may  prove  useful  to  many  of  the  readers  of 
this  periodical. 

1 .  There  is  great  difficulty  in  getting  here  a  thoroughly  unbiassed 
report  upon  the  effects  pi'odueed  by  any  kind  of  manure ;  and  it  is 
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still  more  difficult  to  ensure  out  there  a  fair  trial  of  any  manure 
hitherto  imknown. 

2.  The  Urban  cane  manure  applied  to  lands  in  England  where 
wheat  is  grown  has  always  given  the  best  results  on  those  lands 
which  were  most  carefully  cultivated, .  and  in  the  West  Indies  it 
has  also  given  the  best  results  in  those  localities  where  labour  is 
most  abundant,  in  other  terms  where  the  canes  received  a  proper 
amount  of  tillage. 

3.  In  most  cases  the  experiments  with  manures  appear  to  have 
been  made  with  the  most  reckless  cai-clessness,  both  as  to  the  yield 
and  the  cost  of  the  application,  and  arc  not  capable  of  throwing 
the  smallest  light  upon  the  question  at  issue. 

Let  us  take,  for  instance,  the  following  report  recently  forwarded 
to  me  by  a  gentleman,  for  whose  opinion  I  have  great  respect,  and 
who  is  as  anxious  as  myself  that  an  economical  means  of  increasing 
the  fertility  of  our  cane  soils  should  be  found.  Allow  me  to  ask 
how  is  he,  or  anyone  else,  to  draw  any  conclusion  from  the  fol- 
lowing report  of  last  season's  experiments  received  from  his  agent 


in  Demerara : — 

Quantity  and  nature  of  manure  Produce  per 

employed  per  acre.  acre. 

3  cwt.  sulphate  of  ammonia    1 A  hhds. 

2  cwt.  sulphate  of  ammonia  . .   1 J  ,, 

Not  manured  at  all   1?  ,, 


2  cwt.  sulphate  of  ammonia  and  phospho-guano  mixed..  1}  ,, 

Not  only  are  the  various  manui-es  taken  in  unequal  quantities,  but 
in  toiegual  money-ralues,  so  that  the  trial  is  unfair  in  cveiy  way  to 
the  makers  of  the  various  manures  experimented  with.  In  the 
next  place  wc  have  the  perplexing  fact  that  3  cwt.  of  one  manure 
gave  a  smaller  result  than  2  cwt.  of  the  same  stuff,  whilst  no 
manure  at  all  gave  almost  the  best  result  recorded.  The  above 
figures  are  merely  extracted  from  a  much  larger  number,  by  way 
for  example — 3  cwt.  of  sulphate  of  ammonia,  costing  at  the  time 
it  was  applied  about  £3  3s.,  would  pay  for  7  to  8  cwt.  of  Urban 
cane  manure,  and  6  cwt.  of  the  latter  per  acre  has  yielded  rather 
over  2  hhds.  of  sugar. 
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The  ingenious  author  of  some  excellent  papers  puhlished  in  this 
journal,  M.  Krajenhiink,  referring  to  his  experiments  in  Java,  got 
5,0001bs.  of  crystallized  sugar  to  the  acre.  He  says  :  "  The  canes 
were  planted  in  rows  ahout  5  feet  apart,  each  row  86  yards  in 
length.  The  plants  were  placed  near  together,  and  were  all  uni- 
fonnly  treated  with  farm  yard  manure,  a  basket  to  each  yard  in 
length  of  the  row,  about  30  cart  loads  to  the  acre,  wliich  was 
earthed  in  by  hand  labour.  Every  care  was  taken  of  the  canes 
during  their  growth,  and  after  the  second  hoeing  they  were 
manured  with  a  small  quantity  each  of  ground  oil  cake." 

Now  30  cart  loads  of  gooA  fai-ra  yai'd  manure  is  equal  to  about 
10  cart  loads  of  Urban  cane  manure,  or  to  6  or  7  cart  loads  if  the 
former  is  only  moderately  rich.  But  who  has  ever  used  so  much 
to  the  acre  ?  uot  to  mention  the  supplementaiy  dose  of  ground  oil 
cake.  No  wonder,  however,  that  this  writer  should  have  assured 
himself  (as  I  had  done  already  some  time  previously)  of  one  fact 
which  I  also  give  in  his  own  words  :  "  The  conclusion  that  may 
be  ali-eady  drawn  from  my  labours  is  that  it  woidd  be  possible,  by 
a  more  abimdant  use  of  manure,  to  double  the  produce  we  obtain 
from  the  cane." 

I  have  once  before  alluded  to  the  gi'cat  deception  wc  encourage 
in  judging  of  the  action  of  any  manure  by  the  yield  of  sugar  only. 
Planters  say  it  is  all  we  look  for.  A'ery  true,  but  three  things  arc 
necessaiy  to  enable  you  to  judge  how  your  manure  has  acted : — 

1.  The  yield  in  weight  of  canes  for  a  given  surface. 

2.  The  proportionate  quantity  of  juice  extracted  from  the  canes  ; 
and, 

3.  The  quantity  of  crystallized  sugar  contained  in  the  juice. 
Unless  these  three  data  are  taken  simultaneously  into  account 

no  conclusion  whatever  can  be  anived  at.  Nothing  is  more  simple, 
or  more  true.  Yet  who  does  take  them  into  consideration  ?  "Who 
knows,  here  in  London,  whether  liis  manager  or  his  manure  is  the 
cause  of  his  not  getting  his  2  hhds.  of  sugar  to  the  acre  ?  Again, 
in  comparing  the  effects  of  different  manures,  who  is  to  draw  a 
conclusion  when  £100  worth  of  one  kind  of  stuff  is  used  against 
£30  worth  pf  another  ? 
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But  wc  are  losing  sight  of  the  most  important  fact  of  all,  namely 
that  imperfect  manures  or  stimulants,  though  they  may  give  a 
brilUant  result  for  one  or  two  seasons,  or  even  longer,  will  event- 
ually exhaust  the  soil  of  the  estate. 


ENaUIEY  INTO  THE  USE  OF  THE  SACCHAEIilETEE, 
AND  OF  CHEMICAL  ANALYSIS  FOE  THE 
ANALYSIS  OF  EAW  SUGAES. 

(Continued  from  page  378.) 

Question  III. 

Is  the  saccharimeter  adopted  in  commerce  always  sufficietit  for  an 
exact  determination  of  the  value  of  raw  and  refined  sugars  J 

ANSireKS. 

M.  Angenot,  Antwerp.  The  saccharimeter,  as  now  adopted 
in  commerce,  is  not  free  from  faults. 

In  order  to  obtain  an  exact  determination  of  the  value  of  raw 
and  refined  sugar  more  is  necessary  than  merely  to  determine  the 
amount  of  saccharine  richness,  as  the  sugar  always  contains  besides 
this,  moisture,  mineral  salts  and  organic  matter. 

The  salts  (or  ash  remaining  after  incineration)  as  well  as  the 
glucose,  prevent  a  certain  amount  of  sugar  from  crystallizing,  thus 
rendering  the  production  of  refined  sugar  less  than  the  amount  of 
pure  sugar  present.  In  practice  it  is  considered  that  if  a  sugar  has 
given  a  certain  weight  (  f  ash  on  incineration  —  say  2  per  cent. — 
the  salts  which  are  to  compose  this  2  per  cent  of  ash  prevent  the 
crystallization  of  five  times  their  weight  of  sugar. 

From  this  it  is  evident  that  raw  sugar  titrating  95  per  cent, 
of  pure  sugar,  will  on  being  refined  only  give  95  —  (o  x  2)  =  85 
of  refined  sugar.  This  is  what  is  termed  multiplying  the  weight 
of  ash  by  the  coefficient  5. 

Nevertheless  experience  has  shown  that  in  reality  the  salts  do 
not  prevent  the  crystallization  of  five  tirccs  their  weight  of  sugar, 
as  certain  salts  are  less  melassigenous  than  others.  The  coefficient 
appears  to  be  3 '6  as  31.  Vonssen  shows  veiy  clearly  in  his  brochure 
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entitled  "Be  V analyse  des  sueres"  (annexed  to  the  report  of  the 
Central  Committee  of  Sugar  Eofiners  of  July  20th,  1871.  Brussels  : 
Mayolez.  p.  39.)  It  would  thus  he  desirable  that  3-6  should  ho 
adopted  as  the  coefficient,  an  appreciation  sufficiently  near  the 
actual  production  would  thus  he  arrived  at.  The  coefficient  is 
merely  conventional,  and  is  not  the  result  of  practical  experience. 

M.  BoYAKD,  Brussels.  In  order  to  determine  exactly  the  value 
of  raw  sugars  it  is  necessary  to  know  : — 

1st.  The  amount  of  orystallizahlo  sugar  they  contain. 

2nd.  The  produce  of  this  sugar  on  refining. 

The  saocharimetor  gives  an  exact  determination  of  the  amount 
of  crystallizahle  sugar  in  raw  sugar.  The  produce  on  refining  is  cal- 
culated from  the  amount  of  ash  contained  in  raw  sugar.  It  is 
known  that  1  part  of  ash  hinders  (in  refining)  the  crystallization  of 
5  parts  of  sugar.  Then  deduct  from  the  amount  of  ciystallizahlo 
sugar,  as  shown  by  the  saccharimeter  the  weight  of  ash  multiplied 
by  5. 

This  is  not  the  place  to  discuss  the  value  of  the  coefficient  5. 
It  is  nevertheless  well  to  say  that  the  analysis  of  molasses  of 
the  refining  shows  that  as  a  general  rule  the  proportion  of  salts  to 
sugar  is  as  1  to  5.  The  average  composition  of  molasses  is  as  15 
parts  of  sugar  to  10  parts  of  salts.  However  this  proportion  may 
sensibly  diminish,  according  to  the  method  of  refining  and  the 
means  employed  in  the  work. 

In  Germany  sugars  are  purchased  according  to  the  polarimctric 
degree  only.  German  chemists  are  of  the  opinion,  that  in  order  to 
determine  the  refinable  produce  of  a  raw  sugar,  notice  must  bo 
taken  of  the  amount  of  organic  matter  which  the  sugar  contains, 
and  not  to  go  entirely  by  their  richness  in  salts,  for  although  some 
of  the  salts  in  sugar  are,  it  is  true,  prejudicial  to  crystallization, 
others  have  an  indifferent  or  neutral  effect,  whilst  certain  salts  on 
the  contrary  favour  crystallization. 

M.  HE  KoNiNCK,  Liege.  The  saccharimetiical  method  adopted 
by  commerce  and  spoken  of  in  the  answer  to  the  previous  question, 
would,  in  all  cases  give  a  sufficiently  exact  idea  of  the  amount  of 
crystallizahle  sugar  in  a  raw  sugar.    The  only  substances  which, 
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being  present  in  sugar,  might  falsify  the  experimental  results,  are 
non-commercial  products  and  much  too  costly  for  fear  of  fraud 
being  committed  by  their  moans. 

If  Government  decides  on  basing  the  tax  in  a  manner  that  would 
be  rational  from  the  stand  point  of  the  sugar  industry, — not  on  the 
amount  of  crystallizable  sugar  present,  but  upon  the  produce 
calculated  as  is  done  in  commerce,  it  would  help  to  prevent  that 
species  of  fraud  which  consists  in  adding  to  the  sugar  insoluble 
inorganic  matter,  such  as  chalk,  plaster,  clay  or  sand,  the  only 
things  it  would  be  to  their  interest  to  add  to  it,  as,  without 
prejudice  to  the  quality  of  the  production,  they  would  increase 
the  proportion  of  ash,  and  would  have  consequently  a  great 
influence  on  the  calculated  production  without  having  any 
influence  on  the  real  production. 

To  prepare  for  this  possibility,  it  would  be  sufiicient  to  come  to 
the  understanding  that  matters  insoluble  in  water  would  not  be 
considered  as  ash.  There  would  be  no  difficulty  in  separating 
them  and  determining  theii-  amount. 

M.  Do:!fNr,  Ghent.  The  optical  saccharimeter  is  sufficient  to 
determine  the  amount  of  pure  sugar  contained  in  raw  sugar. 
But  it  is  not  always  sufficient  for  determining  the  production  of 
the  same  sugar.  Thus,  two  sugars  containing  the  same  quantity 
of  pure  sugar  might  give  diflterent  amounts  of  produce  when 
refined,  according  to  the  nature  of  the  impurities  which  the  raw 
sugars  contained. 

M.  DuFocE,  Antwerp.  The  optical  saccharimeter  is  always 
sufficient  for  the  exact  detemination  of  raw  sugars,  provided  the 
examination  is  made  on  the  solutions  decolorized  and  freed  from 
foreign  substances  which  might  have  an  influence  on  polarized 
light.  But  the  methods  of  manufacture  and  refining,  now  in  use, 
do  not  show  the  method  of  obtaining  from  raw  sugars  the  amount 
of  real  sugar  which  they  contain.  This  is  an  impoiiant  point, 
and  one  to  which  regard  should  be  had  in  the  interests  of  the 
industry. 

M.  Gaillard,  Tirlemont.  No !  seeing  that  the  saline  co- 
efficient varies,  according  to  the  manufactories,  with  the  quality 
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of  the  first  material  and  the  nietliod  of  work,  and  that  within 
rather  extended  limits  (about  3  to  5^) ;  the  figure  5,  taken  as  the 
coefficient  in  commerce,  is  nearly  a  maximum. 

M.  Gkouiaed,  Lioge.  The  determination  by  means  of  the  saccha- 
rimeter  of  the  amount  of  refinable  sugar  in  raw  sugar,  is  an  exact 
method  for  as  much  as  one  admits  that  the  coeffloient  5,  the  basis  for 
the  calculation  of  production,  is  in  itself  exact.  Commercial  men, 
manufacturers,  refiners,  French,  Belgian,  English,  and  Dutch 
admit  this  coefficient  as  the  basis  of  their  transactions ;  ■whilst 
the  Zollverein  Germans  have  thought  right  to  reject  it  and  to 
return  again  and  take  the  basis  of  97  degrees  polarimeter  for 
the  first  production,  to  that  of  94  degrees  for  the  sugars  of  the 
1st  and  2nd  production  mixed,  to  that  of  93  degrees  for  the 
second  production  as,  according  to  them,  the  calculation  of  the 
production  to  the  coefficient  5  is  not  placed  on  a  scientific  basis. 
However  I  have  had  occasion,  during  the  present  year  1872,  to 
make  a  large  number  of  analyses  for  Germany,  all  resting  oa 
the  method  of  calculating  the  production  to  the  coefficient  5, 
these  bargains  having  been  made  on  the  basis  of  88  degrees. 

The  objections  which  have  been  made  to  the  adoption  of  the 
coefficient  5  result  from  this,  that  the  works  of  certain  chemists 
have  shown  that  the  proportion  was  too  high,  and  should  bo 
reduced  according  to  M.  Dubrunfaut  to  3'75,  and  according  to 
other  chemists,  who,  like  himself,  are  specially  engaged  with  the 
molasses  of  manufacture,  should  be  reduced  even  to  3"60. 

On  their  side,  the  chemists  of  the  refineries  have  thought  right 
to  fix  the  value  at  5,  and  the  refiners,  having  noticed  that  the 
production  in  refined  sugar  was  less  than  that  shown  by  the 
sacoharimeter  in  the  raw  sugars,  by  an  amount  represented  by  the 
weight  of  the  ash  of  the  same  sugars  multiplied  by  5,  have 
adopted  this  coefficient  as  averaging  the  deficit  in  the  manufactured 
product. 

In  order  to  calculate  exactly  the  produce  of  raw  sugars  in 
refined  sugar  it  would  be  necessary  to  make  experiments  in  the 
best  organized  refineries,  which  would  permit  of  fixing  for  an 
actual  time,  the  real  value  of  the  coefficient  of  the  deficit. 
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In  conclusion,  I  think  it  can  be  affirmed  tliat  if  chemical 
analysis,  such  as  is  applied  at  the  present  time  in  commerce  to 
raw  sugars,  does  not  give  rigorously  exact  results,  it  is  that 
alone  which  wiU  allow  the  calculation,  in  a  manner  at  aU  exact, 
of  the  probable  production  in  refined  sugar.  "What  tends  to 
prove  the  truth  of  this  assertion  is  the  sanction  which  the  refining 
industry  has  given  to  it  and  the  perseverance  with  which  it 
preserves  it. 

MM.  Haccour  and  Pault,  Antwerp.  The  saccharimetrical 
method  adopted  by  commerce,  does  not  always  represent  the 
percentage  production  of  refined  sugar,  commerce  has  adopted 
a  coefficient  (the  coefficient  5)  whilst  this  coefficient  varies  in 
different  manufactories. 

M.  Hanttise,  Mons.  Yes,  but  the  coefficient  5  is  not  applicable 
in  every  case,  in  every  case  the  coefficient  5  is  always  favourable 
to  the  refiner. 

M.  Lemboueo,  Quidvrain.    See  answer  to  the  second  question. 

M.  Sejtmell,  Ghent.  Quite  exact,  never;  there  is  always  a 
decided  difference  between  two  analyses  of  the  same  sugar. 

M.  "Wachsmtth,  Antwerp.  The  above  method  (analytical)  is 
sufficient  for  an  exact  determination. 

(To  be  eontiniud.) 


MODIFICATION  OF  THE  OPTICAL  SACCHAROMETEE. 
By  Pbaziiottski. 
(Comptea  Sendus,  hxvi.  1212—1214.) 

It  is  easier  for  some  observers  to  appreciate  slight  differences  of 
luminous  intensity  than  equally  slight  differences  of  tint.  FreUet 
therefore  snbstitutcd  for  Soleil's  polarizer  a  rhombohedron  of  calc 
spar  divided  across  its  principal  section,  the  two  halves  being 
re-united  after  removal  of  a  prism  of  about  2°  from  each,  so  that 
the  principal  sections  arc  inclined  to  each  other  at  an  angle  of  4°. 
A  parallelepiped  thus  constituted,  employed  as  a  polarizer,  furnishes 
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a  field  of  wliicli  the  two  halves  are  alternately  dark  in  the  two 
positions  of  the  analyzer. 

Comu  proposed  to  employ  a  Nicol's  prism  cut  in  the  same  manner, 
but  the  double  section  is  somewhat  difiicult  to  execute.  Praz- 
mouski  attempted  to  attain  the  same  result  more  simply  by  using 
•with  a  Nicol  or  other  analyzer,  a  thick  plate  of  calcite  cut  parallel 
to  its  axis,  and  divided  through  the  axis,  its  two  halves  being 
re-united  after  removal  of  a  small  angle  of  about  2°  from  each. 
The  plate  is  placed  so  that  the  plane  of  division  coincides  with  the 
principal  section  of  the  prism.  Unfortunately  the  rotatory  dis- 
persion of  sugar  necessitates  the  employment  of  monochromatic 
light,  for  otherwise  the  two  halves  of  the  field  are  differently 
coloured.  Prazmouski  has  not  been  successful  in  getting  a  light  of 
suflSeient  intensity  perfectly  monochromatic,  but  the  difficulty  has 
been  mot  by  using  Soleil's  quartz  compensator.  These  modifica- 
tions may  be  easily  introduced  into  instruments  of  the  old  con- 
struction.— Journal  of  the  Chemical  Society. 


LIQUID  GLUE  PEEPARED  FROM  SACCHARATE 
OF  LIME. 


A  solution  of  one  part  of  loaf  sugar  in  three  parts  of  water,  when 
spread  on  paper,  imparts  to  it  neither  gloss  nor  strength,  for  the 
size  does  not  adhere  to  the  fingers  when  moistened.  If,  however, 
we  add  to  the  sugar  the  fourth  part  of  its  weight  of  slaked  lime  and 
warm  it  to  145°  to  165°  Faht.,  then  lot  it  macerate  some  days, 
shaking  it  frequently,  we  shall  find  the  gi-eater  part  of  the  lime 
dissolved.  The  solution  decanted  from  the  lime  sediment  is  then 
found  to  have  the  properties  of  mucilage,  and  a  coat  of  it  possesses 
gloss  and  firmness.  If  we  soak  three  parts  of  glue  broken  in  small 
pieces  in  12  to  15  parts  of  this  saccharate  of  lime,  then  on  warming 
it  the  glue  dissolves  rapidly,  and  remains  liquid  when  cold  without 
losing  its  strength,  as  glue  does  when  treated  with  acid.  Glue  of 
any  desirable  consistency  may  be  prepared  by  varying  the  amount 
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of  saccharate  of  lime  added.  The  thicker  glue  keeps  its  muddy 
colour,  the  thia  becomes  clear  on  standing. 

Gelatine  dissolves  in  this  solution  of  lime  and  sugar  without 
previous  soaking ;  even  old  gelatine  which  has  become  insoluble  in 
hot  water  is  soluble  in  this  compound.  This  glue  has  great 
adhesiveness,  and  admits  of  very  many  uses.  It  cannot,  of  course, 
be  used-on  colours  that  are  injured  by  the  lime,  as,  for  example, 
chrome-yellow,  Paris-blue,  zinc-green,  Behringcr's  green,  and 
carmine.  Ponceau  made  from  carbolic  acid  is  changed  into  a 
beautiful  carmine  colour.  When  warming  the  glue  to  dissolve  it, 
a  strong  smell  of  glue  is  given  off,  but  this  is  destroyed  by  a  few 
drops  of  oil  of  lavender,  A  small  admixture  of  two  to  three  per 
cent,  of  glycerine  is  also  an  advantage.  Carbolic  acid  acts  iipon  the 
lime  when  the  glue  is  exposed  a  long  time  to  the  air,  producing 
little  white  specks,  without,  however,  affecting  its  adhesive  and 
preservative  power. — Journal  of  Applied  Chemistry. 


Manchestee  Sugar  Refineet, 
To  THE  Ediioe  of  "  The  Stoae  CufE." 

Deab  Sm, 

We  doubt  not  that  any  facts  relating  to  the  important  question 
of  the  comparative  merits  of  different  systems  of  manufacture  will 
possess  an  interest  for  some  of  your  readers.  "\Ve  therefore 
venture  to  allude  to  a  transaction  in  which  we  have  recently  been 
engaged  as  buyers  of  sugar  in  the  Livei-pool  market — and  in 
which  our  experience  entirely  agrees  with  that  of  Messrs, 
Crosfleld,  Barrow  &  Co.,  as  reported  in  the  columns  of  your 
last  number. 

On  August  6th  we  received  samples  of  a  recently  landed  cargo 
from  an  estate  in  the  West  Indies,  the  propiietors  of  which  are 
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well  known  to  us  as  skilful  and  successful  planters.  Part  of 
this  cargo  had  been  made  into  the  ordinary  Muscovado  sugar, 
and  the  remainder  into  Concrete.  The  samples  were  at  once 
analyzed,  with  the  following  results  : — 

Parts  of  Crystallizablo 


Colour, 

Sufftr. 

GluC0S6t 

Waste. 

.  87-2 

.    2-2  . 

..  10-6 

90  . 

.  84-3 

. .     4-4  . 

.  11-3 

.  83-0 

.    6-6  . 

.  10-4 

190  „221brls.„ 

47  . 

.  85-1 

..    3-7  . 

.  11-2 

69  . 

.  85-5 

. .    41  . 

.  10-4 

29  . 

.  87-1 

. .    3-4  . 

9-5 

,    27  . 

.  89-4 

.    21  . 

8-5 

,  ,    27  . 

.  89-5 

. .    2-5  . 

80 

The  concrete  was  bought  by  us  at  24s.  3d.  per  cwt.,  but  the 
inferior  analyses  of  the  sugar  prevented  our  advancing  on  the 
comparatively  low  valuations  which  we  were  compelled  to  put 
upon  it,  and  it  eventually  sold  at  an  average  price  of  22s.  5d. 
per  cwt.,  thus  making  a  difference  of  nearly  2s.  in  favour  of  the 
concrete.  Unfortunately,  we  do  not  possess  the  particulars  of 
the  comparative  yields,  costs  of  production,  loss  by  drainage,  &c.,  to 
render  the  comparison  of  the  two  methods  complete,  but  we  can 
not  doubt  that  an  examination  of  this  side  of  the  subject  would 
be  unfavourable  to  the  sugar.  Hoping  that  this  necessarily 
imperfect  statement  will,  nevertheless,  find  tho.se  among  the 
readers  of  your  valuable  journal  to  whom  it  may  be  of  use. 

"We  are, 

Yours  obediently, 

FbiER,  BeNSOK  &  FOKSTER. 
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Stocks  of  Suo-iE  in  the  CiirEP  Markets  of  the  World  on  Tua 
1st  July,  for  Three  Years,  in  thousands  of 

TONS,    TO  the  nearest  THOUSAND. 


1873.        1872.  1871. 

Great  Britain                          171  ....  102  ....  127 

France    73    44    82 

Holland                                  61  ... .  4  ....  23 

Geimany  (ZoUverein)                   5  . .  . .  43  , , . .  42 

Six  other  entrepdts                      9....  4....  4 

Total  in  Europe                      319  197  278 


CONSITMPTION   OF   SuOAH  IN  EuEOPE  AND  THE  TJniTED   StAIES,  FOB 


Three  Tears  ending 

1st  July,  in 

THOUSANDS 

OF  TONS. 

1873. 

1872. 

1871. 

  728 

 699 

...  708 

  261 

 283 

...  282 

Germany  (ZoUverein) 

 261 

  206 

...  219 

  28 

  23 

...  26 

Six  other  EntrepdU  . . 

  104 

  94 

...  106 

Total  in  Europe , 

1,382 

1,305 

1,341 

Estimated  Crop  of  JBeet  Eoot  Sugar  on  the  Continent  of  Europe, 

FOE  the  ensuing  SeASON,  compared  WITH  THAT  OF  THE  THREE 

PREVIOUS  Seasons. 
(From  T.ichl's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons.  Tone. 

France   395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (ZoUverein)  260,000  ..  189,000  ..  263,000  ..  217,000 

Austro-ilungary          205,000  ,.  162,000  ..  182,000  ..  151,000 

Eussia  and  Poland  ..  150,000  ..    90,000  ..  135,000  ..  133,000 

Belgium    80,000  . .    72,000  . .    56,000  . .  44,000 

Holland  and  other 

Countries   35,000  . .    25,000  .  .    17,000  .  .  12,000 


Total 


1,125,000      873,000      942,000  846,000 


STJGAE  STATISTICS— GEEAT  BEITAIN. 
To  16th  Atjgttst,  1872  and  1873.    In  THorsAUBs  of  Tons,  to  the  Neaeest  Thottsaitd. 


w 


STOCKS 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

if  =2 

4-'  *^ 

O  00 

London. 

Liverpool 

Bristol. 

o 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

ijntisn  W  est  inuia 

31 

6 

2 

31 

70 

69 

14 

10 

44 

137 

126 

56 

10 

10 

29 

105 

81 

J5ntisii  J^ast  India 

14 

2 

16 

5 

18 

3 

21 

13 

13 

4 

17 

14 

3 

1 

4 

5 

12 

3 

11 

11 

37 

36 

12 

2 

12 

12  i 

38 

36 

3 

6 

4 

19 

32 

O  f 

5 

11 

13 

37 

66 

76 

6 

5 

10 

30  1 

51 

48 

Porto  Rico,  &c.  . . 

i  1 

< 

11 

Q 
O 

21 

11 

35 

23 

4 

14 

3 

21 

15 

Manilla  &  Java  . . 

27 

9 

2 

38 

15 

22 

8 

7 

6 

43 

37 

15 

5 

6 

8 

34 

45 

5 

29 

2 

6 

41 

19 

10 

53 

5 

11 

79 

69 

8 

38 

4 

11 

61 

64 

2 

1 

3 

2 

23 

9 

7 

17 

56 

58 

27 

10 

8 

28 

73 

70 

Total,  1873  . . 

87 

64 

8 

65 

224 

159 

162 

122 

53 

137 

474 

438 

141 

88 

50 

121 

400 

373 

Total,  1872  . . 

55 

31 

7 

66 

65in( 

;rease 

122 

94 

52 

170 

1 

36in( 

;rease 

106 

89 

50 

128 

27  increase 

CO 

CO 


500 


THE  SUGAE  CANE. 


Sep.  1,  1873. 


STATE  AND  niOSPECTS  OF  THE  SUGAE  MAEKET. 


The  raw  sugar  market  during  the  past  month  has  presented, 
as  regards  prices,  a  remarkable  unifonnity,  neither  rise  nor  fall 
of  any  considerable  importance  has  marked  its  course.  Eefiners 
have  been  busily  at  "work,  and  this  circumstance  has  been  sufficient 
to  neutralise  the  effect  of  the  steadily  and  rapidly  increasing 
stock.  The  trade  has  apparently  not  yet  ceased  to  feel  the 
beneficial  effects  of  the  reduced  out-put  consequent  upon  the 
announcement  of  reduction  in  the  duties,  though  we  fear  it  may 
not  be  long  before  the  fatal  effects  of  Foreign  subsidized  com- 
petition will  again  be  felt  upon  the  market — or  rather  that  their 
influence  will  again  out-weigh  the  natural  healthy  tone.  It 
must  not  be  forgotten  that  the  foreigner  is  now  a  still  greater 
gainer  owing  to  the  activity  of  the  British  markets,  though  the 
disastrous  consequences  of  his  unequal  iiosition  have  been  marked 
by  the  circumstances  of  a  temporary  prosperity. 

The  current  price  of  No.  12  Havana  is  27s.  per  cwt.  ;  fair  to 
good  refining  Cuba  Muscovadoes,  21s.  6d.  to  22s.  6d. ;  middling 
to  good  brown  Bahia,  18s.  to  19s.  These  prices,  it  will  be 
noticed,  show  a  slight  advance  on  those  of  last  month,  particularly 
in  the  low  qualities.  A  considerable  proportion  of  this  description 
has  been  sold  for  brewing. 

The  demand  in  the  refined  market  has  been  largo  and  steady — 
at  the  time  of  Avriting,  however,  symptoms  of  a  lull  begin  to 
manifest  themselves.  The  consumption  for  the  current  year  up 
to  date  has  been  unprecedently  large,  being  already  28,000  tons 
in  excess  of  the  corresponding  period  of  1872  for  the  United 
Kingdom. 

The  future  of  the  sugar  market  at  this  time  of  the  year  is 
presumptively  in  favour  of  higher  prices,  since  we  have  nearly 
reached  the  point  when  the  stock  generally  begins  to  decline. 
Of  late  years,  however,  this  tendency  has  been  much  modified 
by  the  Beet  crop,  of  which  sanguine  expectations  are  entertained. 
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ON  THE  USE  OF  WET  MEGASS  AS  FUEL. 
Bt  Alfhed  Fkyee. 
^Continued  from  page  401.) 


Damp  Fuel  and  Absoeption  Stteface. — As  the  maxinmm 
temperature  of  the  products  of  combustion  of  average  dry  megass  is 
1786°  Faht.,  whilstthat  of  the  gases  from  the  burning  of  damp  megass 
No.  6  is  only  1160°  Faht.,  or  626°  Faht.  less,  it  might  appear  at 
the  first  glance,  that  for  equal  volumes  of  gases  and  equal  absorp- 
tion surfaces,  the  gases  would  escape  into  the  chimney  at  a  very  much 
higher  temperature  when  dry  megass  was  used.  The  rate  of  trans- 
mission of  the  heat  from  the  gases  in  the  furnace  to  the  metal 
plate  whether  it  be  steam  boiler,  Concretor  tray,  or  battery,  is 
governed,  aU  other  things  being  equal,  by  the  difference  in 
temperature  of  the  heated  gases  and  the  heated  plate.  Assuming 
the  gases  to  be  heated  to  1786°  Faht.,  and  the  heated  surface  to  bo 
220°  Faht.,  and  that  the  gases  part  in  the  first  length  of  their 
course  with  one-sixth  of  the  difference,  their  heat  would  be 
reduced  on  entering  the  second  length  or  section  by  261°  Faht. 

=  261°Faht. 
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The  loss  of  lioat  on  reaching  each  section  would  be  as  under : — 

COJIBPSTION  OF  DkT  MeGASS.  TEMPEKAirilE  OF  GaSES. 


Entering. 

Loss  of  heat  in  passing. 

1     ri    0 1 .1 

1  Q  1  C> 

1126° 

151° 

975° 

126° 

105° 

Seventh  section ... 

. .   '  744° 

87° 

657°  , 

  73° 

The  temperature  of  the  gases  after  passing  eight  sections,  will  thus 
have  been  reduced  by  1202°  Faht. 

The  cooler  gases  of  equal  volume  from  damp  mcgass,  passing 
along  a  similar  absorbent  surface,  the  fluid  upon  which  is  main- 
tained at  the  same  temperature,  would  part  witli  the  same 
proportionate  quantity  of  their  heat,  namely: — 

CoimusTiox  OP  Wet  Meg.vss. — Tejipehatuee  of  G.vses. 


Entering. 

Loss  of  heat  in  passing, 

11G0°1<'  . 

157°F 

1003° 

130° 

873°  . 

109° 

764° 

91° 

673° 

75° 

598°  . 

63° 

535°  . 

53° 

482° 

  44° 

The  temperature  of  the  gases  in  this  instance,  after  passing  eight 
sections,  will  thus  have  been  reduced  by  only  722° ;  and  thus  the 
gases  entering  the  chimney  are  witliin  146°  Faht.  of  those  from 
the  combustion  of  the  drier  fuel. 

But  this  comparison  only  shows  the  effect  of  burning  in  the 
same  furnace  an  equal  quantity  of  fibre,  associated  with  much  or 
little  moisture.  It  is  needful  to  ascertain  what  effect  will  be 
produced  when  sufficient  fuels  arc  burnt  to  liberate  the  same 
amount  of  available  heat.    This  problem,  however,  is  complicated 
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by  several  circumstances.  The  most  important  one  is,  that  when 
dry  megass  is  used,  a  clear  flame  will  impinge  directly  upon  the 
absorption  plate ;  when  damp  megass  is  used,  the  transmission  of 
the  heat  wiU  be  due  mainly  to  the  contact  of  the  gases.  Again, 
when  damp  megass  is  used,  the  heat  is  diluted  among  a  larger 
volume  of  gases  and  vapours ;  on  the  other  hand,  as  their 
temperature  is  lower,  they  are  not  so  much  expanded  as  are  the 
gases  from  the  more  intense  combustion. 

"When  it  is  assumed  that  the  gases  lose  a  definite  proportion  of 
their  heat  on  passing  along  a  certain  length  of  absorbent  surface 
it  is  necessary  that  they  should  move  with  equal  velocity.  The 
problem  may  be  approximately  solved  in  this  manner.  It  has 
been  shown  that  where  dry  fibre  has  been  used  the  gases  will 
enter  the  chimney  at  600°  after  passing  about  7-4  sections  of 
surface.  A  pound  of  fibre  as  average  dry  megass  will  then  have 
parted  with  4262  units  of  heat.  The  gases  from  the  combustion 
of  a  pound  of  fibre  in  the  condition  of  damp  megass  No.  5  wiU 
enter  the  chimney  at  600°  after  passing  5  sections  of  surface,  and 
will  have  parted  with  3212  units. 

In  order  to  ensure  equal  rate  of  absorption  it  is  needful  that  the 
velocity  should  be  similar,  and  in  the  case  of  a  rectangular  flue, 
with  absorbent  surface  above  it,  as  in  the  Concretor,  it  is  needful 
that  the  depth  of  the  flue  be  similar.  Where  dry  megass  is  used 
it  is  seen  that  7'4  units  are  sufficient  for  length,  and  where  wet 
megass  is  used  5  units  of  length  are  sufficient.  But  in  order  to 
liberate  and  utilize  as  much  heat  in  the  latter  case,  four  pounds  of 
dry  fibre,  with  its  associated  moisture,  wUl  require  to  be  consumed 
instead  of  three  pounds  of  fibre  in  the  dry  fuel,  and  the  volume  of 
the  emerging  gases  from  the  damp  megass  is  gi-cater  than  those 
from  the  diy  megass,  in  nearly  the  proportion  of  5  to  3.  From 
these  data  we  deduce  that  if  the  flue  of  a  furnace,  such  as  that 
under  the  Concretor  trays,  is  properly  proportioned  for  tlic 
combustion  of  average  dry  megass,  it  will  be  altered  to  burn  damp 
megass  No.  5  (always  assuming  that  the  combustion  of  such  fuel 
is  perfect)  by  reducing  its  length  in  the  proportion  of  5  to  7 '4,  and 
increasing  its  width  in  the  proportion  of  5  to  3. 
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It  must  not  be  overlooked  that  this  method  of  dealing  -with  the 
question  is  far  from  exact  or  satisfactory,  and  though  the  rule  of 
absorption  of  heat  here  adopted,  is  that  usually  employed,  the 
experiments  of  the  late  Professor  llankine  go  to  show  that  it 
cannot  be  relied  upon;  for  at  high  temperatures  the  rate  of 
absorption  nearly  approaches  the  square  of  the  difference  of 
temperature  between  the  heating  medium  and  the  absorption 
surface.  This  circumstance  will  increase  the  efficiency  of  furnaces 
intended  to  burn  dry  megass. 

Approaching  the  problem  from  another  side,  we  find  that  the 
gases  from  the  combustion  of  damp  megass  lose  562°  in  passing 
5  sections  of  length,  and  the  gases  from  that  of  average  dry  megass 
lose  1186°  in  passing  7-4  sections.  Therefore,  for  equal  quantities 
of  gases  nearly  two  absorbent  plates,  5  sections  in  length,  will  be 
required  for  damp  megass,  against  1  plate  7-04  sections  in  length 
for  the  dry  megass.  But  this  computation  will  require  correction, 
iu  consequence  of  the  products  of  combustion  from  the  damp  fuel 
containing  a  larger  proportion  of  water  vapour,  which  has  a  high 
specific  heat.  Taking  these  various  conditions  into  account,  we 
may  adopt  a  moan  between  the  first  form  of  calculation  and  the 
second,  aud  conclude  that  the  absorbent  surface  for  a  furnace 
constructed  to  use  wet  megass  No.  5,  should  be  about  30  per  cent, 
greater  than  that  intended  for  the  combustion  of  average  diy 
megass,  both  plates  utilizing  an  equal  amount  of  heat. 

('To  be  continued.) 


AETIFICIAL  SUGAE. 

In  the  present  restless  condition  of  the  "  sugar "  world  the 
following  notice  must  have  a  strange  efifeot !  "We  are  struggling  to 
have  all  nations  on  an  equality  in  regard  to  "duty;"  but  here 
we  have  a  proposal,  which,  if  it  be  true,  will  do  away  with  all 
this  restlessness,  and  entirely  ruin  most  of  our  sugar  refiners  and 
planters !  To  us  it  seems  somewhat  of  a  humbug,  but  that  may 
be  only  from  the  stupid  manner  in  which  it  is  stated  in  English. 
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"  In  order  to  make  it,  it  is  only  necessary  to  bring  together  certain 
common  articles,  wliich  after  being  liberated  from  the  coarser 
elements  with  which  they  are  combined,  arc  known  to  have  a 
chemical  affinity  to  each  other,  and  produce  a  sugar  said  to  be 
equal  to  that  made  from  cane  juice  or  beetroot."  This  to  us 
smacks  of  the  ancient  alchemistic  dream  of  making  gold !  The 
dim,  Tisionary  manner  by  which  the  sense  is  obscured,  if  sense 
there  be  any,  brings  very  strongly  to  our  remembcrance  the 
writings  of  these  olden  days.  If  it  be  true,  however,  it  is  no 
subject  for  laughing  at,  but  is  a  very  serious  one,  meaning  ruin 
to  many  a  one.  The  fact  that  sugar  would  one  day  be  built  up 
from  its  constituent  elements  was  to  be  expected,  we  have  done  so 
with  many  things.  After  analysis  comes  synthesis.  Still,  how- 
ever long  it  might  have  been  in  coming,  its  advent  would  stiU  have 
been  sudden  to  us.  The  following  notice  is  extracted  from  the 
Engineer : — 

"Abtificiai,  Sugae. — In  the  French  world  of  industry  and 
science,  groat  sensation  has  been  produced  by  an  alleged  discovery, 
the  importance  of  which,  if  it  turns  out  to  be  true,  it  is  impossible 
to  calculate,  nor  the  effect  it  may  have  on  the  sugar  trade  of  the 
future.  It  is  asserted  that  the  French  engineer,  M.  Jouglet,  has 
succeeded  in  making  artificial  beetroot  sugar,  which,  however,  is 
not  real  beetroot  sugar,  but  a  composition  of  chemical  sugar,  if  we 
may  bo  allowed  to  use  such  a  term.  Already  has  the  eminent  M. 
Berthelot  succeeded  in  making  alcohol  by  a  synthetic  process ;  but 
the  new  discovery  is  of  much  more  practical  value,  as  it  affects  a 
commodity  of  such  general  use.  Provided  the  accounts  published 
in  the  French  papers  are  not  exaggerated,  although  such  exaggera- 
tion is  very  likely,  this  new  discovery  may  possibly  bring  about  a 
change  in  the  manufacture  of  sugar,  for  it  is  announced  that  by  the 
new  process  sugar  can  be  made  not  costing  more  than  5f.  per  100 
kilogrammes,  or  one  farthing  per  lb. ;  and  that  in  order  to  make  it, 
it  is  only  necessary  to  bring  together  certain  common  articles,  which, 
after  being  liberated  from  the  coarser  elements  with  which  they 
are  combined,  are  known  to  have  a  chemical  affinity  to  each  other, 
and  produce  a  sugar  said  to  bo  equal  to  that  made  from  cane  juice 
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or  beetroot.  Henceforward,  then,  the  manufacture  of  sugar  would 
be  placed  iu  the  hands  of  the  maker  of  chemicals.  It  is  added 
that  the' discoverer,  M.  Jouglet,  has  already  sold  his  invention  to  a 
company  for  the  sum  of  1,200,000  francs,  who  intend  to  work  the 
invention." 


A  SWEET  TOOTH  AND  HOW  TO  RELIEVE  IT. 


"Go  to  the  ant"  is  an  antiquated  observation,  but  yet  by 
doing  so  we  will  find  that  this  intelligent  insect  has  a  duo 
appreciation  of  the  value  of  a  saccharine  addition  to  its  diet. 
To  relieve  this  sweet  tooth  it  confines  a  large  body  of  slaves  on 
sugar  estates,  and  seems  to  find  this  slave  labour  satisfactory. 
Various  naturalists  have  given  interesting  accounts  of  the  mode 
in  which  they  secured  to  themselves  the  sugary  secretions — or 
honey  dew — of  the  aphidae.  Like  more  liighly  organized  beings 
they  have  emerged  from  the  rude  hunting  stage,  and  find  it 
more  profitable  and  less  precarious  to  confine  the  aphis — or  plant 
louse — on  particular  plants,  herding  their  "  cows"  systematically, 
rather  than  allow  them  to  wander  at  will  like  buffaloes  on  the 
prairies. 

But  although  creatures  so  low  in  the  scale  of  creation  exhibit 
such  marvellous  intelligence  in  satisfying  their  "sweet  tooth" 
with  simplicity  and  ingenuity,  many  far  more  highly  organized 
have  been  unable  to  procure  this  dainty  so  readily.  In  lands 
where  the  sugar-cane  luxuriates  naturally,  or  has  been  readily 
introduced,  the  gratification  of  this  universal  love  of  sweet  things, 
founded,  like  most  universal  desires,  in  an  omnipresent  necessity, 
has  been  readily  procured.  Where  this  is  not  the  case,  mankind 
has  found  out  many  inventions,  more  or  less  makeshift,  for  supply- 
ing a  substitute.  Indeed,  it  may  be  said  of  mankind,  as  Emerson 
Tennant  remarks  of  the  aforesaid  ant,  that  "such  is  their  passion 
for  sugar  and  wonderful  faculty  of  discovering  it,  that  the 
smallest  particle  of  a  substance  containing  it  is  qiiickly  covered 
with  them." 
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The  saccharine  principle  may  be  said  to  be  universal  in  the  plant 
worid,  and  it  is  only  a  matter  of  facility  of  production,  or  quantity 
of  yield,  that  decides  from  which  of  many  plants  our  wants  may 
bo  supplied.  Even  should  the  sugar  cane  or  the  boot  root  bo  lost 
to  mankind,  the  palm  tree  or  the  carrot  might  be  brought  to 
supply  our  wants.  AVith  cane  competition  at  its  highest,  manu- 
factories arc  at  work  for  the  supply  of  sugar  from  the  stalks  of  the 
sorghum  and  Indian  com ;  while  Canada  supplies  herself  largely 
from  the  sugar  of  the  sycamore. 

When  a  plant  germinates  it  acts  by  converting  starch  into  sugar, 
and  this  again  may  bo  converted  into  spirit,  so  that  we  may 
consider  the  spirits  consumed  in  this  country  to  represent  so  much 
sugar  power,  extracted  from  farinaceous  substances.  This,  roughly 
calculated,  would  exceed  50,000  tons.  Thus  sugar  planters  must 
rcmomboi-,  that  although  they  have  the  most  saccharine  of  plants  to 
operate  upon,  it  is  important  to  exorcise  the  utmost  economy  in 
its  production,  and  spare  no  pains  to  prevent  waste,  as  otherwise 
organization,  science,  and  economy,  may  leave  them  behind  in 
the  race. 

But  it  is  not  our  purpose  at  present  to  enter  upon  a  discussion 
of  important  competitors  to  the  sugar  cane,  in  the  supply  of  the 
markets  of  the  world,  but  rather  to  occupy  pleasantly  a  planter's 
play-hour. 

'Wo  started  with  an  allusion  to  the  ants,  let  us  return  to  them 
as  there  is  much  of  interest  to  be  gleaned  from  these  most  extra- 
ordinary insects.  Dr.  Davy  informs  us  that  in  the  case  of  ants 
being  allowed  access  to  common  muscovado  sugar,  they  would  in  a 
short  time  convert  it  into  white  crystalline  sugar,  by  the  removal 
of  all  impurities!  He  deduces  from  this  that  they  find  more 
nourishment  in  those  portions,  and  suggests  that  its  nourishing 
power  is  greatly  withdrawn  from  it  by  refining — adducing  the 
fact  of  the  negroes  prcfemng  brown  sugar  to  white  as  being 
"sweeter."  This  opens  up  the  extensive  question  as  to  the 
nourishing  power  of  sugar,  while  at  the  same  time  it  partly 
answers  it.  Experimenters  in  this  country  generally  amve  at 
the  conclusion  that  sugar  alone  wiU  not  support  life,  and  no  doubt 
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pure  crystalline  sugar,  divested  of  all  the  azote  originally  present 
in  it,  is  not  sufficient  to  support  life,  any  more  than  a  diet  of 
starch — its  equivalent.  On  the  other  hand,  we  have  important 
evidence  to  the  fact  that  crude  sugar  is  sufficient,  not  only  to 
support  life,  but  to  do  so  in  exceptional  vigour.  During  the  cane 
harvest  the  negroes,  according  to  varied  evidence,  become  par- 
ticularly plump  and  sleek  by  living  almost  entirely  on  the  raw 
cane,  which  readily  ferments,  showing  the  presence  of  the  necessary 
albumen  for  alimentation. 

One  authority  remarks,  from  personal  experience,  that  the  cane 
juice  appeases  satisfactorily  both  hunger  and  thirst.  Pirn  found 
in  Central  America  that  the  cane  "barked,"  and  the  inside  cut 
into  handy  pieces,  might  be  eaten  in  quantities  on  a  hot  day 
advantageously.  In  Polynesia  a  native  wiU  travel  for  a  whole  day 
and  desire  no  other  commissariat  than  a  piece  of  cane.  Among  the 
Kurds  a  liquor  composed  of  hot  water  and  sugar,  flavoured  with 
ginger  and  spice,  enables  them  to  break  the  severe  fasts  of  the 
of  the  llamazan.  In  Australia  a  sweet  secretion  of  a  species  of 
Psylla  is  described  as  very  nutritive,  the  natives  subsisting  upon  it, 
and  becoming  fat  during  the  season  in  which  it  is  found.  All  those 
facts  point  to  the  conclusion  that  sugar,  in  the  form  in  which  it  is 
usually  found  in  nature,  containing  a  proportion  of  mucilage  or 
azotized  matter,  is  peculiarly  iitted  for  the  nourishment  of  man; 
and  no  doubt  also  explains  the  preference  of  negroes  and  children 
for  "brown"  sugar,  as  an  instinct  of  nature  containing  a  deeper 
truth  tlian  the  hasty  conclusions  of  experimenters.  The  well-fed 
multitude  who  dcsu-e  purity  and  sweetening  power,  can  take  the 
necessaiy  azote  in  their  roast  beef. 

It  is  questionable  whether  man,  as  an  animal  supplying  tho 
waste  of  liis  organisms,  diffijrs  materially  from  many  of  tho 
animals  around  liim.  We  have  the  higlily  nervous  ant  varying  its 
farinaceous  diet  with  an  occasional  dish  of  sweets,  or  even  living 
wholly  on  the  latter  when  exceptionally  plentiful.  We  have  tho 
frugiverous  parrot  tribe  thronging  to  the  eticali/pti  and  subsisting 
entirely  for  lengtlient-d  periods  on  tlie  stores  of  honey  in  their 
flowers.    From  these  flowers  also  vast  numbers  of  opos.sum  draw 
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their  entire  subsistence  for  a  time,  giving  young  birds  and  larvao 
a  respite ;  whUe  myriads  of  insects  thrive  upon  them.  Thus  wo 
see  that  nature  has  not  in  vain  secreted  this  principle  in  plants ; 
now  and  again  displaying  it  openly,  to  give  creation  a  taste  therefor, 
and  tempt  living  creatures  to  follow  it  into  its  deeper  recesses. 

In  various  parts  of  the  world  a  sweet  exudation  from  various 
trees  is  carefully  gathered  for  its  saccharine  value,  and  has  been 
named  manna.  In  the  south  of  Europe  this  is  derived  from  the 
Orrnts  Europm.  In  Persia  and  Bokhara  the  camel  thorn  Athagi 
Maurorum  produces  it  abundantly,  and  it  is  used  as  a  substitute 
for  sugar ;  while  in  Syria  it  is  produced  from  a  species  of  Tainariste. 
In  Australia  the  manna  produced  from  the  eucalyptus  viminalh 
was  found  by  Dr.  T.  Thomson  and  Professor  Johnstone  to  differ  from 
European  manna  although  somewhat  resembling  it.  It  is  isomeric 
with  grape-sugar,  but  differs  in  most  of  its  properties.  The  secretion 
of  this  manna  commences  about  December  and  continues  until 
March,  and  is  so  abundant  in  the  vicinity  of  Melbourne  that  tho 
Yarra-yarra  is  named  from  it. 

Besides  these  natural  exudations  from  plants  we  have  those 
produced  or  secreted  by  insects  of  different  species  on  many  differ- 
ent classes  of  plants. 

Thus  in  Turkey  and  Syria  the  larva  of  a  species  of  beetle 
f  Larinus  suhrugosus  cheorj  forms  its  nest  on  the  twigs  of  a  species 
of  Echinops.  It  is  composed  of  saccharine  matter  procured  from 
the  tree,  and  is  in  the  form  of  oval  cases,  half  to  three-quarters  of 
an  inch  in  length,  containing  gum,  starch,  and  sugar.  They  are 
collected  and  employed  as  food,  under  the  name  of  trehala. 
Shukur-al-ashur  is  another  kind,  also  produced  by  a  little  beetle, 
on  a  species  of  Calotropis,  called  mudar  or  ashur,  in  India.  Dr. 
Li\'ingstonc  mentions  that  in  Africa  a  winged  insect — a  species  of 
Psylla — covers  the  mopome-trec  (bauhinia)  with  a  sweet  gummy 
secretion,  Avhicli  the  people  coUect  in  great  quantities  and  use  as 
food.  Andersson  also  describes  a  tree  in  his  jouniey  to  the 
Okavango  lliver,  named  omutali,  the  under  sui'f;ice  of  the  leaves  of 
which  bear  innumerable  little  insect  cells  of  a  sweet  sugary 
substance,  collected  in  great  quantities  as  an  article  of  food  by 
the  natives. 
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In  Australia  likewise,  ■we  have  a  manna,  differing  entirely  from 
that  exuded  from  the  Eucalt/ptus  before  mentioned,  which  possesses 
when  dried  a  regular  crystaUised  structure.  This,  called  lerp  by 
the  natives,  is  found  principally  on  the  Eucalyptus  dumosa  or 
mallee-tree,  in  the  form  of  little  conical  cups  covered  with  whito 
hairs.  It  is  secreted,  like  that  in  Africa,  by  a  species  of  Psylla. 
Dr.  Bennett  observes  "  although  the  taste  of  lerp  is  saccharine  the 
sweetness  appears  to  be  confined  to  the  hairs,  the  cup,  separated, 
being  only  slightly  mucilaginous." 

Besides  these  insect  productions  there  arc  many  other  means  of 
satisfying  the  "  sugar  fever,"  without  forgetting  that  most  im- 
portant and  world  renowned  insect-production,  honey.  The 
quantity  of  wholesome  saccharine  matter  gathered  by  this  in- 
dustrious creature,  and  made  use  of  by  man,  must  be  very  great 
indeed,  forming  as  it  does  a  most  important  element  in  the  diet 
of  many  widely  sepai'ated,  savage  or  semi-civilized  races.  Perhaps 
no  description  of  the  dangers  freely  undergone  to  relieve  a  "  sweet 
tooth"  can  out-do  that  by  Wallace,  of  the  Dyak  honey-hunters, 
slowly  ascending  the  giddy  heights  of  the  forest  trees,  only  pro- 
tected by  the  smoke  of  a  torch,  and  cutting  down  the  combs 
despite  their  myriad  defenders.  Doubtless  the  sweet  tooth  of 
mankind  is  greatly  satisfied  from  the  labours  of  the  insect  world, 
as  above  glanced  at. 

In  the  midst  of  our  present  riches,  with  sugar  at  a  most  modest 
price,  we  are  apt  to  forget  the  humbler  sources  of  possible  supply. 
Yet  even  the  lowly  tribe  of  ferns  contributes  its  quota.  In  New- 
foundland the  maiden's  hair  (^(fmw<M»»js«<?(i<«j«),  a  little  trailing 
fern,  and  one  of  the  most  beautiful,  bears  a  little  white  frait  like 
an  ant's  egg.  It  contains  so  much  saccharine  matter  as  to  bo 
lusciously  sweet  when  made  into  a  jam  or  preserve. 


CENTRAL  FACTORIES. 

There  is  a  movement  in  favor  of  central  factories  which  is 
extending  in  various  sugar  colonies,  we  noticed  last  montli  the 
proposal  to  establish  a  factory  in  St.  Lucia,  with  a  Government 
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guarantee,  and  whilst  we  think  that  the  Colonial  Office  will  hesitate 
before  it  sanctions  such  a  guarantee,  wo  should  bo  glad  to  hear 
that  means  are  forthcoming  to  establish  a  factory  on  simple 
commercial  principles.  If  the  payment  for  the  canes  is  not  to 
exceed  5  per  cent,  of  their  weight  in  Muscovado,  the  margin  for 
profit  should  be  ample.  Should  the  promoters  decide  to  discard 
the  triple  effect,  which  is  an  apparatus  only  specially  applicable 
to  beetroot,  they  may  afford  to  be  much  more  liberal.  We  have 
before  us  the  prospectus  of  a  small  central  factory  proposed  to 
be  erected  in  Antigua,  and  we  are  informed  that  a  considerable 
proportion  of  the  capital  was  at  once  subscribed  ia  the  island, 
and  that  a  measure  has  passed  the  Legislative  Council  which  was 
needed  to  permit  the  formation  of  the  company. 

We  quote  the  foUowing  from  the  prospectus  : — 

"  This  company  has  been  formed  for  the  purpose  of  establishing 
and  working  in  the  neighbourhood  of  St.  John'.s  a  central  factory 
for  the  manufacture  of  concrete.  It  has  been  found  by  experi- 
ments made  on  a  largo  scale  that  10  to  11  per  cent,  of  concrete  ia 
obtained  from  efficient  raachinciy,  such  as  it  is  proposed  to  erect 
at  the  factory,  whereas,  owing  to  the  inefficient  condition  of  tho 
works  on  the  neighbouring  estates,  barely  6  per  cent,  is  obtained 
by  the  present  manufacture. 

The  object  therefore  of  the  present  company  is  to  erect  a  steam 
plant  and  Concretor  to  introduce  an  improved  system  of  manu- 
facture, so  as  to  profit  by  the  large  excess  which  is  now  lost  to 
the  planters  and  to  the  colony.  It  is  proposed  in  the  first  instance 
to  erect  a  steam  plant  on  lands  adjoining  Briggins'  estate,  capable 
of  making  -500  tons  of  concrete  in  the  season,  and  as  opportuni- 
ties offer  to  erect  similar  factories  in  other  parts  of  the  island. 

Careful  estimates  have  been  made  by  the  engineer,  according  to 
which  the  outlay  for  the  establishment  of  the  factory  will  be  as 
follows : — 

For  machinery  £3,500 

For  buUding  and  cost  of  erection  ....  1,500 


£5,000 

leaving  £1000  available  for  working  capital. 
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Provisional  contracts  have  abcady  been  entered  into  -with,  the 
proprietors  of  estates  situated  in  the  neighbourhood  of  the  pro- 
posed site  of  the  factory,  for  the  supply  for  a  period  of  seven 
years  of  canes  sufficient  to  make  400  tons  of  concrete  per  annum, 
and  the  terms  of  these  contracts  provide  that  the  planter  is  to 
receive  from  the  company  six  pounds  of  concrete,  or  its  eq[uivalent 
in  money,  for  every  100  pounds  of  canes,  and  after  setting  aside 
a  reserve  and  depreciation  fund,  and  paying  interest  at  the  rate  of 
15  per  cent,  per  annum  to  the  shareholders  in  the  company,  ono 
half  of  the  surplus  profits  is  to  go  to  the  shareholders  and  the 
other  half  to  be  divided  ratcably  among  the  contractors  supplying 
canes.  The  engineer's  estimates  show,  on  the  basis  of  these 
contracts,  a  return  of  at  least  25  per  cent,  per  annum  to  the 
shareholders.  ' 

The  success  -which  appears  to  have  attended  the  small  concrete 
central  factories  in  Guadaloupo  has  led  to  the  proposed  establish- 
ment of  others. 

The  magnificent  factory  erected  in  Trinidad  by  the  Colonial 
Company  has  been  in  operation,  and  will  be  ready  for  full  work 
for  the  ensuing 'crop.  * 

The  following  particulars  we  extract  from  the  Universal  de 
Santo  Domingo: — 

TEnriDAD,  JuiY  26,  1873. 
The  great  central  sugar  factory  recently  established  in  Trinidad, 
at  Pettymorne,  is  a  stupendous  wonder ;  vast  in  dimensions, 
extraordinary  in  the  variety  of  its  processes,  perfect  in  result,  as 
proved  within  these  few  weeks  by  the  beautiful  sugar  made  from 
molasses — everything  that  can  be  done  automatically,  at  least  by 
steam  or  gravity,  performed  without  human  labour,  with  a  present 
power  of  making  SOhhds.  of  white  sugar  a  day,  or  3,000  in  a  season 
of  100  grinding  daj-s,  or  double  the  amount  whonever  the  company 
choose  to  add  the  duplicatd  set  of  primary  vessels  and  a  crushing 
engine,  for  whicli  accommodation  is  prepared.  The  works  arc 
about  4  A  miles  out  of  San  Fernando,  reached  by  an  excellent  road, 
and  arc  within  easy  distance  of  tlie  Cipero  Tramway.  The  great 
mill  is  iron-framed,  filled  in  with  brick;  it  is  325ft.  long,  Ho  ft. 
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wide,  48  ft.  high  to  centre  of  roof.  It  has  three  brick  chironeys 
of  133,  100,  and  60  feet  high  respectively.  It  has  a  monster 
■water  reservoir  which  covers  13  acres,  23  ft.  deep  in  centre ;  and  a 
smaller  one  covering  9  acres,  presenting  a  depth  of  33  ft* 
Seven  conjoined  estates  will  supply  the  canes  by  railwjiy — eight  or 
nine  mUcs  of  which  arc  laid  down — worked  by  locomotives  running 
up  every  vale  and  hollow  where  suitable  grades  can  be  found ; 
in  addition  to  these  the  Colonial  Company  has  leased  the  Golconda, 
two  miles  off,  equal  to  700  or  800  hhds.  of  40-ui.  truss,  and  is 
extending  its  line  of  rail  to  it.  The  quantity  of  cane  laid  down 
on  all  these  estates  is  much  more  than  the  mill  is  likely  to  work 
till  the  duplicate  set  of  grinding  machinery,  vacuum  pans,  and  a 
second  triple  effet  apparatus  are  erected,  with  an  addition  to  the 
number  of  clarifiors,  subsiders,  filters,  and  centrifugals.  The 
greater  the  quantity  of  produce  the  less  the  expense  on  the  cwt.  in 
sugar,  and  per  gallon  in  rum.  The  beauty  of  the  sugar  made  out 
of  dirty  common  molasses  is  surprising ;  it  sells  readily  at 
8c.  per  lb.  The  next  crop  will  settle  beyond  cavil  the  success  of 
the  undertaking,  which  is  very  flattering  now,  considering  what  it 
works  out  of  common  molasses,  and  much  more  satisfactory  wil  it 
be  when  the  juice  direct  from  the  cane  is  used  in  manufacturing. 

The  emancipation  of  the  slaves  in  Porto  Rico  is  coupled  with  an 
indemnification  to  their  former  masters  of  7,000,000  of  doUars, 
which  is  to  be  obtained  by  a  loan  to  be  repaid  by  a  tax  upon  the 
island  for  this  purpose.  It  is  not  easy  to  see  how  this  process  in 
Itself  can  be  a  very  profitable  one ;  it  is,  however,  proposed  to 
expend  the  monay  in  the  establishment  of  a  number  of  central 
factories,  and  the  Porto  Rico  newspapers  are  filled  with  articles 
and  calculations  on  the  subject.  Some  wiiters  advocate  the  use  of 
a  triple  effect,  whilst  others  appear  to  have  their  attention  turned 
to  the  advantages  supposed  to  attach  to  the  use  of  the  Concretor. 
The  money,  however,  wiU  need  to  be  borrowed  somewhere,  but 
whether  in  England  or  in  France  appears  not  to  have  been  decided. 
A  gtiarantcc  by  the  Spanish  Government  would  not  be  favorably 
received  in  this  country,  but  a  loan  secured  by  the  factories  and 
guaranteed  by  the  island  would  be  safer  than  many  a  security 
that  is  readily  taken  up. 
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ON  BEET-EOOT  AND  BEET-EOOT  SUOAE. 

(From  a  Pamphlet  by  E.  F.  Cull,  of  The  Canada  Company,  Toronto.) 

rNTEODTJCTOET. 

"Beet  root  sugar!  Ah  yes,  we  all  know  they  make  a  great 
deal  of  it  on  the  Continent  of  Europe,  more  particularly  in  France 
and  Germany,  but  as  no  manufactory  of  it  can  be  conducted 
except  on  an  enormous  scale,  and  with  a  heavy  outlay  of  capital, 
it  will  not  suit  Canada  where  labour  is  so  high,  and  the  cUmato  is 
unfitted  for  it. " 

This  is  the  observation  which  the  writer  has  had  to  combat  in 
speaking  of  the  subject  with  every  tolerably  well-informed  person, 
while  to  those  who  knew  nothing  about  it,  the  matter  seemed  to 
be  enveloped  in  such  a  hopeless  mystery  that  few  could  be  got  to 
approach  it.  After  exhausting  every  other  objection  the  caviller 
would  say  :  "  You  do  not  understand  the  subject  yourself;  you- 
have  never  made  beet  root  sugar  ;  book  learning  wont  answer  in  a 
case  of  this  kind ; "  and  so  on. 

To  meet  these  objections  there  was  but  one  course,  namely,  to 
go  at  once  into  the  practical  manufacture  of  the  article  on  a  small 
working  scale  ;  to  learn  the  whole  business,  and  be  able  to  reply 
to  objections ;  my  knowledge  is  derived  not  from  books  alone,  but 
from  practice  as  well.  I  make  such  an  article  of  crude  sugar 
that  it  is  saleable  to  the  refinery,  in  the  following  manner ;  obey 
my  instructions  and  you  may  make  it  too. 

As,  however,  it  is  important  to  carry  the  reader  fully  with  me, 
I  shall  show  how  it  was  that  beet  root  sugar  first  came  to  be 
used,  and  why  it  has  been  considered  a  sine  qm  non  tljat  it  should 
be  made  on  a  large  scale. 

Beet  root  sugar,  as  a  national  production  and  grand  article  of 
domestic  use  and  manufacture,  originated  with  the  great  Emperor 
Napoleon.  His  continental  system,  and  the  enormous  wars 
attendant  thereupon,  cut  France  oif  from  communication  with  the 
tropical  climates  where  the  sugar  of  the  world  had  at  that  time 
been  produced,  and  thus  deprived  the  nation  of  a  gi-and  necessity, 
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as  well  as  a  gi'and  luxury  (for  it  is  now  considered  hj  all  that  not 
only  is  sugar  a  luxury  but  a  necessity  in  the  broadest  sense  of  the 
term),  and  Napoleon  well  understood  that,  although,  a  nation 
under  certain  circumstances  will  submit  to  be  debarred  from  civil 
and  political  rights,  yet  touch  the  human  family  in  any  matter  of 
daily  use  or  daily  indulgence,  and  they  become  ungovernable. 

Under  these  circumstances  he  called  the  great  chemists  of 
France  togctlicr  and  said,  Franco  requires  sugar,  Hie  tropics  are 
closed  to  us,  our  supply  of  sugar  is  cut  off.  It  must  be  had  as  an 
article  of  French  production  and  home  industry ;  the  nation 
requires  it :  the  resources  of  the  empire  arc  at  your  command ; 
but  sugar  must  be  had  at  any  cost ;  make  it. 

The  entire  chemical  talent  of  France  was,  therefore,  turned  to 
this  point.  At  first  they  made  a  chemical  sweet  which  was  caUed 
sugar,  but  it  was  not  sugar,  and  did  not  meet  the  public  require- 
ments. Then  they  turned  -their  attention  to  the  beet  root,  and 
they  found  that  this  root  would  yield  the  required  substance. 

But  chemists  as  a  body  are  governed  by  entirely  different  rules 
from  mercantile  manufacturers ;  chemists  look  chiefly  to  the 
success  in  their  processes  without  counting  cost ;  to  the  mercantile 
manufacturer  everything  else  must  bend  to  cost,  liis  ultimate  end 
is  profit. 

The  French  chemists  not  only  had  to  supply  sugar,  but  to 
supply  it  on  an  enormous  scale,  and  the  works  were  erected  of  a 
corresponding  magnitude — the  works  wore  not  calculated  for  profit 
but  for  supply — and  as  the  manufacturers  could  in  the  first  place 
demand  their  own  price  (as  sugar,  in  France,  could  bo  obtained 
nowhere  else)  the  works  were  made,  in  some  measure,  remuner- 
ative as  well  as  to  afford  the  public  what  was  wanted. 

After  the  continental  war  was  closed,  and  the  French  were 
again  able  to  enter  the  markets  of  the  world,  and  get  sugar  as 
cheaply  as  imy  one  else,  the  first  real  struggle  of  the  beet  sugar 
manufacturers  commenced.  They  had  to  work  against  slave 
labour  and  against  cane  sugar,  and  also  against  the  accumulations 
of  .stock  and  production  and  preparation  for  gi-owtli  which  had 
taken  place  while  tlic  continental  markets  were  closed ;  and  then 
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for  the  first  time  it  became  a  fair  race  between  beet  sugar  and 
cane  sugar.  About  that  time  also  the  beet  sugar  people  got  a 
great  advantage  over  their  opponents  of  the  tropics  by  the  abolition 
of  slavery  in  the  principal  sugar  producing  countries,  and  it  was 
then  (with  the  exception  of  Cuba,  Brazil,  and  the  United  States) 
free  labour  in  the  tropics  with  the  sugar  cane  against  free  labour 
with  the  beet  in  Europe ;  and  the  beet  sugar  has  ever  since 
gallantly  held  its  own  against  all  opposition. 

It  was  during  this  struggle  that  the  enormous  factories  of  beet 
sugar  did  good  service  to  the  cause ;  they  had  so  much  capital 
locked  up  in  them  that  further  expense  to  keep  their  position 
became  a  matter  of  necessity,  and  no  cost  was  spared  to  produce 
efficiency,  and  it  was  then  that  the  great  improvements  in  the 
manufacture  were  made. 

The  processes  were,  however,  kept  as  secret  as  possible,  and  the 
public  was  carefully  indoctrinated  with  the  idea  that  beet  sugar 
could  not  be  profitably  made  except  in  the  enormous  factories  on 
the  continent. 

Modem  science  and  enquiry,  and  the  easy  communication  of 
nation  with  nation  of  the  present  day  have  gone  far  to  open  up 
the  close  corporation  of  the  beet  sugar  manufactiirers,  and  it  will 
be  seen  by  the  following  record  that  the  mysteries  so  long 
shrouding  the  process,  have  been  swept  away,  and  the  full 
particulars  are  now  offered  to  the  world  at  large. 

The  writer  claims  nothing  absolutely  new  in  the  process  set 
forth :  the  arrangement  of  the  various  processes  is  new ;  but  more 
so  by  the  suppression  of  superfluities  than  by  additions.  The  new 
part  of  the  process  is  the  fact  that  by  following  the  instructions 
hereafter  given,  twenty-five  pounds  of  beet  root  may  be  manu' 
factored  into  a  merchantable  sweet,  in  domestic  utensils  as 
readily  as  two  hundred  and  fifty  tons  of  beet  root  are  ordinarily 
reduced  in  one  of  the  monster  factories  of  the  European  continent. 

THE  SLUftJFACmiE  OP  BEET  EOOT  StTGAB. 

The  most  important  thing  the  person  can  do  who  is  to  enter 
lipon  this  manufacture  is  to  forget  all  and  eveiy  tiling  he  has  ever 
known  about  sugar  making,  paiiicularly  that  which  is  made  from 
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the  maple;  and  he  must  especially  bear  this  maxim  in  mind, 
viz. : — 

Beet  root  sugar  is  not,  never  has  heen,  and,  the  -writer  believes, 
never  can  be,  made  into  an  article  of  domestic  use,  untU  it  has 
been  refined  by  a  separate  process. 

It  is  an  article  which  is  made  by  the  producer  to  sell  to  the 
refiner,  and  not  to  use  as  it  is  made  by  the  first  manufacturer. 
The  ciTide  article  is  quite  equal  in  value,  according  to  the  sugar  it 
contains,  to  the  best  brovn  cane  sugar,  commonly  called  musco- 
vado, and  far  superior  (when  well  made)  to  the  lower  grades  of 
sugars,  (those  with  a  fine  soft  grain),  which  come  from  tropical 
climates. 

AU  sugai-s,  except  maple  sugar,  are  made  at  two  processes — 
in  the  first  the  juice,  whether  from  the  sugar  cane  or  from  the 
beet,  is  defecated  and  boiled  down  to  the  crystallizing  point ;  it  is 
then  set  by  in  cisterns  until  the  crystals  have  formed,  when  it  is 
shovelled  into  barrels,  and  the  molasses  is  made  to  drip  from  the 
sugar.  The  sugar  is  then  shipped  to  England  and  America  and 
elsewhere,  and  refined  into  loaf  and  into  the  finer  kinds  of  soft 
sugar  in  the  great  refineries. 

In  France  and  Germany  all  the  great  manufacturers  produce  the 
sugar  first  as  crude  sugar,  and  then  refine  it ;  they  are  now, 
however,  in  many  instances  working  the  branches  separately. 
(To  be  continued.) 


MEMORIAL  OF  TKE  BRITISH  SUGAR  REFIKERS' 
COMMITTEE. 

"  To  the  Right  Honourable  W.  E.  GlaMone,  First  lord  of  KM. 
Treasury  and  Chmcellor  of  H.M.  Excheqiier. 

"  SiK, — The  Paris  Journal  des  Fabricants  de  Siwre  of  August  7 
publishes  a  letter,  addressed  on  June  30  by  the  Minister  of 
Commerce  to  the  reporter  of  the  sugar  commission,  in  which  it 
is  stated  that,  owing  to  the  refusal  of  Her  Majesty's  Government 
to  adhere  to  the  protocol  adopted  at  the  lecent  conference  in  Paris, 
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and  also  owing  to  the  attitude  of  the  Belgium  sugar  manufacturers, 
who  have  protested  against  any  increase  in  the  legal  yield,  and 
have  pronounced  in  favour  of  the  existing  state  of  things,  or  for 
refining  in  bond,  the  Minister  of  Commerce  thinks  it  dcsirahle  to 
invite  a  fresh  meeting  of  the  conference,  to  be  held  ia  Brussels 
towards  the  end  of  August  or  beginning  of  September.  This 
being  the  case,  we  take  the  liberty  of  again  addressing  you  in  order 
to  urge — 

"1.  That  France,  if  it  invites  another  conference,  is  now  bound 
loyally  to  support  refining  in  bond,  and  that  therefore  represent- 
ations to  that  effect  may  be  made  to  it  prior  to  the  meeting  of  the 
conference. 

"  2.  That,  from  evidence  which  we  now  possess,  Belguim  cannot 
continue  to  defend  either  its  present  system,  or  the  modification 
before  suggested,  and  therefore  representations  to  that  eifect  bo 
made  to  it  prior  to  the  meeting  of  the  conference. 

"3.  That  if  this  third  conference  is  also  without  result,  our 
representatives  may  be  instructed,  prior  to  the  closing  of  the 
conference,  to  insist  on  the  immediate  cessation  of  two  flagrant 
breaches  of  the  terms  of  the  convention,  viz.  : — (1.)  The  dctaxe 
on  white  crystals  in  Prance,  by  which  the  French  refiners  are 
permitted  to  receive  pure  white  sugar  (of  which  110,000  tons  are 
produced  annually  in  the  French  beetroot  factories)  at  a  duty  of  3 
frs.  below  that  which  it  ought  to  pay,  according  to  the  terms  of  tho 
convention  ;  and — (2.)  The  colour  .standard  representing  the  upper 
limit  of  the  third  class,  which,  for  beetroot  sugar,  is  now  two  or 
three  Dutch  numbers  above  the  point  fixed  by  tlic  convention,  thus 
largely  increasing  the  quantity  of  that  class  of  sugar  in  France, 
which,  though  assessed  as  yielding  only  80  per  cent,  of  refined, 
habitually  yields  85  to  87,  and  frequently  90  per  cent. 

"1.  Our  grounds  for  urging  that  the  French  Government,  if  it 
invites  another  conference,  is  bound  loyally  to  support  the  proposal 
for  the  international  adoption  of  refining  in  bond,  and  for  praying 
that  representations  to  that  effect  may  be  made  to  it,  are,  that  its 
superior  council  of  commerce  has  reported  in  favour  of  that  system, 
that  the  Commission  of  the  Xational  Assembly  hri'^  twino  reported 
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that  refining  in  bond  is  the  only  remedy  for  the  present  evils,  that 
the  arguments  brought  forward  in  the  Ifational  Assembly  have  all 
tended  in  the  same  direction,  and  now,  finally,  that  while  two 
conferences  have  resulted  in  the  failure  of  all  alternative  propositions, 
many  oflcial  admissions  on  the  part  of  the  French  Government  have 
been  made,  that  the  present  state  of  things  is  in  every  way  opposed 
to  the  object  for  which  the  convention  was  entered  into.  As  one, 
and  perhaps  the  most  definite,-  of  these  admissions,  we  refer  you  to 
the  words  of  the  late  Minister  of  Commerce,  quoted  by  us  in  our 
memorial  of  March  3.  {Sitgar  Duties,  Memorials  from  the  Trade, 
March,  1873,  page  74.) 

"2.  The  evidence  which  we  can  now  bring  forward  to  prove  that 
the  Belgian  Government,  by  its  own  showing,  cannot  any  longer 
uphold  the  present  system,  is  contained  in  a  Belgian  newspaper 
entitled  La  Sucrerie  Beige,  in  which,  at  page  279  of  No.  20,  for 
June  2,  1873,  will  be  found  a  reprint  of  the  Expos(5  dcs  motifs  du 
projet  de  loi  depose  a  la  Seance  de  la  Chambre  des  Eepresentants, 
du  Novembre  28,  1871,  per  M.  Jacobs,  Ministre  des  Finances. " 
This  document  is  sufficient  proof  and  admission  that  the  present 
system  in  Belgium  is  distinctly  opposed  to  the  object  of  the 
convention.  The  document  which  foUows  at  page  285  of  the  same 
paper,  "Note  sur  le  projet  de  loi  sur  les  Sucres,"  is  good  evidence 
that,  at  all  events  in  the  opinion  of  the  Belgian  sugar  manufacturers, 
the  remedy  proposed  in  the  pryet  de  loi  of  1871,  and  offered  by 
the  Belgian  representatives  at  the  two  recent  conferences,  would 
prove  to  be  no  remedy. 

"  3.  It  is  quite  possible  that  the  conference  about  to  be  held  may 
result  like  those  which  have  recently  taken  place,  and  we  hope  and 
respectfully  request  that  in  that  case  our  representatives  wiU 
take  such  steps  as  may  procure  an  immediate  return  to  the  strict 
terms  of  the  convention  with  regard  to  the  two  points  to  which 
we  have  alluded,  and  which  have  already  been  brought  before 
your  notice  in  our  former  memorials  {Sugar  Duties,  Memorials  of 
the  Trade,  pages  21,  51,  55,  56,  57  to  64).  Even  for  the  short 
time  during  which  the  present  convention  will  last  (till  August 
1875)  it  is  of  the  utmost  importance  to  our  trade,  in  view  of  the 
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rapid  increase  in  tlie  export  of  foreign  refined  sugar  from  France 
under  the  present  heavy  bounties,  that  justice  should  he  done  us 
in  these  two  respects,  which  at  present  materially  assist  in 
aggravating  the  protection  accorded  to  the  Erench  refiners. 

"  In  conclusion,  we  take  the  liberty  of  respectfully  asking  what 
position  will  be  given  to  our  trade  by  her  Majesty's  Government, 
as  regards  free  trade  with  Prance  and  other  countries,  in  the  event 
of  the  termination  of  the  present  convention,  either  from  a  lapse 
of  time  or  from  an  abolition  of  the  sugar  duties  in  this  country  ? 
We  respectfully  submit  that  in  our  opinion  our  trade,  which  has 
suffered  so  much  from  a  protected  foreign  competition,  will,  when 
the  present  convention  ceases,  have  as  strong,  if  not  a  stronger 
claim  to  such  treaty  stipulations  as  may  secure  to  it  freedom  of 
trade  on  both  sides  of  the  Channel,  as  any  of  those  trades  which 
are  now  included  in  the  recently  renewed  Treaty  of  1860.  We 
humbly  pray,  therefore,  in  conclusion,  her  Majesty's  Government 
will  take  this  contingency  into  their  serious  consideration,  and  will 
make  such  representations  to  the  Powers  interested  in  the  present 
convention  as  may  procure  for  our  trade,  in  the  event  of  a  sudden 
termination  on  our  part  of  the  present  convention  through  the 
abolition  of  our  sugar  duties,  such  security  by  treaty  stipulations 
as  it  has  a  right,  in  common  with  the  other  trades  included  in  the 
Treaty  of  1860,  to  expect." 
London,  August  29W,  1873. 


Note  v^on  the  "projet  de  hi"  on  Sugars,  presented 
2Uh  November,  1871. 

"We  agree  with  the  Government  on  two  points:  1st,  that  con- 
siderable quantities  of  sugar  enter  into  consumption  free  from  duty; 
2nd,  that  it  is  to  this  circumstance  that  Belgium  owes,  in  part  at 
least,  the  considerable  development  of  sugar  manufacture  in  tlic 
last  six  years,  a  development  such  that  it  must  fatally  lead  to  a 
crisis  unless  we  hasten  to  bear  a  remedy  to  the  evil. 

'Wti  differ  from  the  Government  regarding  the  means.  "We  think, 
ist,  that  Government  is  mistaken  when  it  sees  in  the  legal  yield  of 
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1,500  gr.  of  sugar  per  hectolitre  of  juice,  and  by  degree  of  density, 
the  only  or  at  least  the  principal  cause  of  the  surpluses  of 
manufacture ;  2nd,  that  the  increase  of  yield  proposed  by 
Government,  and  above  all  the  system  of  progressive  yield  which 
the  projet  de  hi  introduces,  would  have  as  a  consequence,  if  not 
to  diminish  at  least  not  to  increase  the  Treasuiy  receipts,  and  to  fail 
in  the  double  and  very  praiseworthy  end  which  it  proposes,  that  is 
to  say,  to  increase  the  receipt  of  the  fiscal  duty  on  sugars,  and  to 
guarantee  against  a  fatal  crisis  an  industry  which  furnishes  con- 
siderable nourishment  to  a  great  number  of  other  Belgian  industries 
and  constitutes  a  very  important  source  of  prosperity  for  the 
principal  industry  of  the  country — Agriculture. 

These  are  the  two  points  which  we  will  try  to  establish. 

For  the  case  in  which  Government  would  not  defer  to  the 
unanimous  wish  of  the  Belgian  sugar  manufacturers,  which  is  the 
abolition  of  the  duties  on  sugar,  as  on  salt,  we  must  come  to  the 
conclusion  that  the  actual  law  is  not  so  bad  as  one  seems  to  think, 
but  that  it  is  badly  carried  into  effect ;  that  it  is  important  then  to 
maintain  it  until,  by  common  agreement  of  the  co-signers  of  the 
convention  of  1864,  this  convention  shall  give  place  to  a  new  mode 
of  levying  the  fiscal  duty  in  the  four  countries ;  that  in  the  mean 
time  the  Belgian  Government  should  come  to  an  understanding 
with  that  of  Holland  (where  the  Belgian  system  of  abonnement  is 
equally  in  use),  with  the  view  of  taking,  mutually,  measures  for 
assuring  the  Treasury  of  the  two  countries  the  real  collection  of  the 
fiscal  duty  on  the  legal  yield. 

The  Belgian  Government,  in  the  expose  des  motifs,  repudiates 
the  system  of  the  inspection  on  account  of  the  frauds  to  which  it 
gave  rise  in  1 845,  when  it  was  tried  in  Belgium.  Perhaps  at  this 
time  the  inspection  system  was  not  surrounded  by  those  guarantees 
which  to-day  in  Prance  assures  the  return  of  the  impost  infinitely 
better  than  in  Belgium  and  in  Holland. 

The  inspection  system  in  Franco  takes  notice  of  the  whole 
amount  of  sugar  which  proceeds  from  a  manufactory.  No  amount 
can  be  taken  from  a  manufactory  without  a  previous  declaration, 
and  the  document  which  should  accompany  the  merchandize  eveui 
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to  its  destination  allows  throughout  all  its  passage  the  discovery  of 
fraud,  if  it  were  tried  to  be  committed.  StiU  further,  the  weight 
of  sugar  sent  out  from  the  centrifugal  machine  is  determined  by 
permanent  employees,  and  the  statement  can  easily  be  made  to 
discover  possible  frauds.  In  the  system  of  subscription,  on  the 
contrary,  all  the  guarantee  of  the  Treasmy  rests  on  the  fidelity  of 
the  employees  charged  with  the  permanent  surveillance.  But,  on 
the  one  side,  these  employees,  badly  paid,  are  recruited  in  a  greater 
part  from  amongst  temporary  people,  who  have  no  knowledge  and 
little  hope  of  advancement ;  on  the  other  part,  fraud  can  be 
committed  cither  in  diminishing  the  density  of  the  juice  tested,  or 
in  allowing  the  juice  to  go  into  the  manufactoiy  without  charge : 
no  trace  remains.  The  most  active  watchfulness  of  the  superior 
oflS.cers,  the  arrival  of  whom  is  known  a  few  minutes  in  advance, 
can  do  nothing  against  the  frauds  in  which  permanent  employees 
are  accomplices. 

It  cannot  be  denied  that  the  system  of  abonnemcnt  renders  fraud 
easy ;  thej-  can  under  this  regime  practice  them  on  a  grand  scale, 
and  ai'c  almost  assured  of  impunity.  It  is  not  so  under  the  regime 
of  inspection:  the  danger  is  greater  and  the  quantities  to  defraud 
necessarily  less. 

That  is  a  secret  of  the  preference  given  in  Holland  to  the  system 
of  abonnemcnt.  One  could  not  understand,  without  that,  the 
fabulous  bounties  distributed  by  the  greater  number  of  Dutch 
manufactories,  notwithstanding  the  price  of  beetroot  unknown  elsc- 
■where.  The  competition  among  the  manufacturers  in  Holland  to 
obtain  beetroots  has  raised  the  price  to  13  florins,  being  beyond 
27"50  francs  per  1000  kilos.,  price  at  the  places  of  production,  and 
to  this  price  must  be  added  at  least  5  francs  for  commission,  trans- 
port, reception,  and  cartage.  Thus  the  raw  material  costs  32-50 
francs.  It  is  not  in  France  that  they  work  u-ith  beetroots  at  this 
price. 

But  wo  have  another  motive  for  thinking  that  the  preference 
given  by  HoUand  to  the  system  of  abonnemcnt  does  not  come  from 
the  surpluses  which  they  there  legitimately  obtain  over  the  legal 
prise  en  charge.  This  motive  is  found  in  that  which  passes  under 
the  same  regime  in  Belgium.    It  is  from  the  latter  evidence  that  in 
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our  country  considerable  quantities  of  juice  aro  secured  from  the 
prise  en  charge,  thanks  to  the  facilities  accorded  by  the  abonnement. 
For  ten  years,  in  reality,  the  official  consumption  of  sugar 
has  remained  stationary  in  Belgium,  whilst  it  has  pro- 
gressed in  equal  proportion  even  in  France.  It  has  remained 
stationary  at  IC  millions  of  kilos.,  notwithstanding:  1st. 
the  increase  of  the  population  and  -the  general  well  being ;  2nd. 
the  increase  of  the  prise  en  charge,  in  1865,  from  1400  grammes 
to  1500  grammes  ;  3rd.  the  diminution  of  the  decharge  allowed  to 
the  exit  of  refined  and  the  suppression  of  the  drawback  on  syrups. 
If  one  takes  these  elements  into  account  and  reflects  on  the 
increase  of  the  consumption  in  Germany  which  has  been  during  the 
last  ten  years  from  37  per  cent.,  one  must  legitimately  conclude 
that  the  real  consumption  of  sugar  in  Belgium  has  become  double 
since  1860.  Who  then  has  absorbed  these  16  millions  of  kilos, 
of  which  the  Treasury  sees  nothing. 

The  expos6  dea  motifs  replies  that  these  are  the  legitimate 
excesses  upon  the  legal  assessment  of  1500  grammes.  Here  lies 
the  mistake,  as  can  be  proved  by  a  simple  calculation. 

In  1860  the  total  assessment  amounted  to  17  million  kilo- 
grammes ;  in  1870  it  was  48  millions.  We  have  thus  a  difference 
of  34  millions,  out  of  which  arises,  according  to  the  expose  des 
motifs,  such  surplus  as  has  been  able  to  absorb  the  increase  in  the 
consumption,  that  is  to  say,  10  million  kilogrammes.  Whatever 
exaggerated  idea  may  be  entertained  regarding  excesses,  it  is 
evident  that  they  have  not  absorbed  this  amount.  Let  us  admit 
that  by  some  impossibility  the  amount  of  excesses  amounts  to  15 
per  cent.,  which  would  cause  the  real  yield  to  attain  an  average  of 
1725  grammes ;  the  increase  of  manufacture  and  exportation 
having  been  31  millions  there  would  only  be  sent  into  consumption 
free  of  duty  4,700,000  kilos.  If  instead  of  estimating  the  legiti- 
mate excesses  at  45  per  cent,  we  take  as  a  basis  for  calculation  the 
excesses  stated  by  Government  within  the  manufactories  situated 
in  Belgium  in  the  Custom-house  radius  we  obtain  a  surplus  of  9  per 
cent.,  that  is  to  sag  2,800,000  kilogrammes. 

It  is  then  evident  that  the  Government  is  mistaken.  And  let  us 
remark  that  this  error  might  be  extremely  giierous  in  its  results. 
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It  vould  have  in  reality  as  consequences  to  exaggerate  the  amount 
of  assessment,  of  failing  to  arrest  the  factitious  prosperity  of  the 
industry  of  hastening  the  crises,  of  rendering  it  more  intense,  and 
lastly  of  compelling  honest  manufacturers  to  have  recourse  in  their 
turn  to  underhand  practices,  as  a  means  of  sustaining  a  competition 
which  would  not,  except  for  the  exigencies  of  the  Treasury,  and 
the  facilities  afforded  hy  them  for  fraud. 

There  is  brought  forward  in  the  second  place  as  an  objection, 
the  facts  possessed  by  Government,  regarding  a  certain  number  of 
manufactories  situated  within  the  Custom-house  district,  and  when 
the  excesses  have  been  9  per  cent,  the  yield  being  1 632  grammes. 

This  objection  partly  destroys  the  preceding  one,  and  confirms 
what  we  have  said  regarding  the  motive  which  gives  the  preference 
to  the  abonnement  in  Holland.  If  in  reality  the  average  of  the 
last  five  years,  has  given  in  the  manufactories  situated  in  Belgium, 
within  the  Custom-house  district,  only  a  yield  of  1632  grammes . 
how  can  it  be  supposed  that  the  yield  in  Holland  exceeds  1635 
grammes,  and  that  in  such  a  proportion  that  the  manufacturer  sees 
in  the  probable  surplus  a  sufficient  compensation  for  the  eventual 
deficit. 

We  have  already  observed  that  if  this  figure  of  1632  grs.  should 
be  accepted  as  an  average  legal  production  the  result  will  be  that 
the  quantity  of  sugar  duly  free  from  duty  on  consumption,  it 
could  not  be  increased  in  ten  years  more  than  2,800,000  and  that 
would  not  explain  the  cause  of  the  remaining  of  the  deficit  which 
is  increased  to  nearly  16  millions. 

In  short,  the  production  being  in  opposition  with  the  results 
stated  in  France  it  must  be  admitted  that  the  sugars  from  these 
manufactories  were  under  the  amount  of  88  per  cent,  of 
saccharine  richness. 

We  must  then  conclude  that  the  Government  is  mistaken  when 
it  attributes  the  situation  to  the  surpluses  legitimately  made  over 
the  legal  prise  en  charge  of  1500  gr.  ;  that  there  is  consequently 
no  need  to  increase  it ;  that  the  only  measure  to  take  at  this  time 
is  to  join  with  Holland  so  as  to  render  fraud  in  the  manufactories 
impossible,  each  one  seeking  a  means  of  collecting  the  fiscal  duties 
on  sugar  in  the  four  countries  bound  hy  the  convention  of  1864, 
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in  a  manner  favouring  no  one  and  assuring  to  the  Treasuries  of 
the  four  countries  the  collection  of  the  duty  in  its  entirety. 

Let  us  again  observe:  on  the  one  side  that  fraud,  by  the 
statement  of  false  densities,  leaves  no  trace,  and  consequently  is 
sure  of  impunity ;  and  on  the  other  side,  that  it  does  not  require 
the  intervention  of  a  ■workman,  and  consequently  cannot  be 
denounced.  It  is  possible,  then,  to  do  it  in  the  easiest  manner,  and 
it  astonishes  us  that  the  treasury,  which  has  so  little  confidence  in 
the  taxpayers,  should  have  bound  themselves  to  such  a  method. 

Za  Sucrerie  Indigene  (a  review  which  appears  in  Prance) 
contains  in  its  number  of  Feb.  5th,  two  articles  which  approve  of 
the  Belgian  projet  de  hi.  In  making  our  reservations  on  certain 
of  these  approvals,  particularly  on  this  which  coneems  the  good 
faith  of  our  Government,  wo  think  to  show  these  two  facts  : — 1. 
That  in  France  we  attribute  the  Belgian  excesses  not  to  the 
assessment  of  the  legal  produce  but  to  fraud ;  2,  that  in  France 
we  consider  that  the  projet  de  hi,  if  it  is  accepted,  will  increase 
still  further  these  surpluses,  and  that  the  system  of  progressive 
yield  will  contribute  in  a  largo  degree  to  this  result. 

"We  adhere  to  the  conclusion  of  the  two  articles  in  the  Sucrerie 
Indigene,  namely,  that  the  solution  of  the  question  remains  in  the 
discovery,  by  a  common  accord  among  the  others  signing  the 
Convention  of  1864,  of  a  proper  method  of  ascertaining  the  real 
produce  of  the  manufacture  in  such  a  manner  as  to  make  the 
impost  on  sugar  to  be  paid  on  the  total  quantity  produced. 

We  cannot  praise  any  system  other  than  the  total  suppression  of 
the  duty.  It  is  sufficient  for  us  to  state,  that  before  aU  things  we 
wish  to  make  the  sugar  industry,  an  industry  earnest,  honest,  and 
stable. 

Whatever  may  be  the  course  decided  upon,  we  ask  that  wC 
should  be  heard,  when  the  question  at  stake  shall  be  to  modify  a 
legislation  which  exerts  such  an  influence  on  the  prosperity  of  our 
industry ;  not  for  the  purpose  of  imposing  our  opinions,  but  to 
enlighten  those  who  rule  its  destiny. 

We  would  willingly  admit  that  our  claims  are  not  exaggerated, 
and  that  the  instability  of  our  sugar  legislation  justifies  the  demand 
which  tends  to  a  deeper  inquiiy  and  to  a  cross-examination. 
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Note  on  the  Projet  de  hi,  from  "  La  Sucrerie  Beige,"  of  August  21st, 

1873. 

At  the  meeting  of  August  13tli,  the  Council  of  Administration 
of  the  Society  General  of  the  Belgian  Sugar  Manufacturers  has 
decided  to  send  the  following  letter  to  the  Minister  of  Finance  : — 
"  Sir, 

"In  the  number  of  the  Journal  des  Fahricants  de  Sticre  de 
France,"  for  August  7th,  -wc  read  as  follows  : — 

"  The  following  is  the  letter  dated  30th  June,  of  the  Minister 
of  Commerce  and  Agriculture,  sent  to  M.  Villain,  reporter  of  the 
Sugar  Commission : — 

"M.  the  Minister  of  Foreign  Affairs,  iulbrnis  me  that  the 
government  of  Her  Britannic  Majesty  has  refused  to  adhere  to  the 
protocol  resolved  upon  by  the  international  conference  which  is 
assembled  at  Paris.  On  the  other  side,  M.  the  Duke  do  Broglic 
informs  mc  that  the  assembly  of  the  Belgian  sugar  manufacturers 
protests  against  the  increase  of  the  legal  yield,  and  pronounces 
for  the  maintenance  of  things  in  "  statu  quo,"  or  if  not,  for  the 
system  of  taxation  on  consumption  with  inspection  of  the  refineries. 

"  In  this  situation,  in  presence  of  the  refusal  of  England,  and 
the  attitude  of  the  Sucrerie  Beige,  and  under  the  idea  that  these 
new  cii'cumstanccs  might  modify  the  dispositions  of  the  powers 
signing  the  Convention  of  Nov.  8th,  1864,  I  have  thought  that  it 
would  be  expedient  to  assemble  a  new  international  conference 
which  would  be  held  at  Brussels  towards  the  end  of  August  or  the 
beginning  of  September  next. 

.  "  As  the  resolution  to  intervene  would  necessarily  have  some 
action  upon  the  "projet  de  hi  "  at  this  moment  under  the  deliber- 
ations of  the  assembly,  I  come  to  ask  you  to  be  good  enough  to 
propose  to  the  commission  to  adjourn  the  second  reading  till  after 
the  close  of  the  conference.  It  is  not  thought  that  any  grave 
inconvenience  will  result  to  the  interests  of  those  engaged  in  the 
question  by  this  delay. 

"  Receive,  &c." 

On  the  eve  of  seeing  a  new  conference  opened  which  should  be 
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occupied  witli  the  sugar  question,  and  which  will  probably  decide 
the  fate  of  our  industry,  wc,  the  undersigned,  sugar  manufacturers, 
and  members  of  the  Committee  of  the  sugar  manufacturers  of 
Belgium  think  it  our  duty  to  express  anew  our  opinion  on  this 
matter. 

"We  demand  no  privilege.  We  demand  an  equitable  and  uniform 
legislation  in  the  four  countries  bound  by  the  Convention  of  1864, 
a  legislation  henceforth  under  shelter  from  the  continual  variation 
which  causes  disturbance  to  respectable  interests,  a  legislation 
based  upon  a  respect  for  industrial  rights,  the  guarantee  of  tlie 
public  treasuries,  and  the  assured  repression  of  fraud. 

From  this  threefold  point  of  view'  the  system  of  types,  as  the 
basis  of  the  collection  of  the  sugar  duty,  is  decidedly  condemned. 

Wo  are  in  this  statement  in  perfect  agreement  with  the  honorable 
officers  whom  you  deputed  to  represent  Belgium  at  the  last 
conference  in  Paris. 

Monsieur  Fisco,  in  a  long  memoir,  read  at  the  meeting  of  April 
19th,  1873,  expressed  himself  thus : — 

"A  double  conclusion  is  arrived  at  from  those  facts  :  the  first  is, 
that  the  average  yield  from  raw  sugars,  fixed  in  consequence  of  the 
experiments  at  Cologne  is  erroneous,  and  the  second  that  the  colour 
of  sugars  is  a  false  index  of  their  richness. 

"  The  refiner  can  always  make  himself  certain  of  a  bounty  by 
only  employing  those  from  the  numbers  of  each  class  of  which  the 
real  exceeds  the  legal  yield. 

"  Sugars  factitiously  colored  can  be  produced,  which,  according 
to  their  color  belong  to  the  third  or  fourth  class,  whilst,  according  to 
their  real  richness,  should  be  placed  in  the  second  class." 

Wo  regret  to  say  that  on  nearly  all  the  other  points  brought 
forward  by  the  honorable  representative  of  Belgium  at  the  Paris 
conference,  we  look  at  them  from  a  dificrcnt  point  of  view  from 
him. 

In  the  first  place  M.  Fisco  affirms  that  ' '  the  prise  en  charge  in 
Belgium  and  in  the  Netherlands  is  not  sufficiently  high." 

We  have  often  had  occasion  to  observe  that  the  1500  grammes 
per  hectolitre  of  juice  and  degree  of  density  represent  sugar' 
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titrating  88°,  and  that  it  is  not  possible  to  obtain  this  as  an  average 
yield,  without  recurrence  to  fraud. 

■We  have  adduced,  in  siipport  of  this  assertion,  the  real  jdelds 
obtained  in  France  from  1860-61  to  1869-70,  communicated  by  the 
then  Minister  of  Finance  to  the  central  section  charged  with  the 
examination  of  the  proj'et  de  hi  on  the  free  entry  of  foods,  brought 
forward  in  1871.  During  this  decade  the  average  yield  was  of 
1531 10  grammes,  not  on  sugar  at  88°,  but  on  sugars  of  all  colors  and 
all  qualities. 

"We  have  said  that  in  Holland,  when  the  yield  is  1635  grammes, 
surpluses  are  stiU.  obtained  ;  and  that  in  Belgium,  where  in  1 865 
and  1866  the  prise  en  charge  was  raised  from  1400  to  1500 
grammes,  the  Treasury  receipt  has  not  increased. 

We  persist  in  thinking  that  the  surpluses  come  not  so  much 
from  the  rate  of  the  prise  en  charge  as  from  the  bad  method 
adopted  for  the  collection  of  the  duty. 

The  remedy  does  not  lie  then  in  the  increase  of  the  prise  en 
cliarge,  but  in  the  suppression  of  the  ahonnement  system. 

M.  Fisco  rejects  the  inspection  system.  He  gives  various  reasons 
for  it,  wo  will  examine  them  curtly. 

1.  "  The  inspection-system  is  irreconcileable  with  the  economic 
regimi  of  Belgium,  which  has  for  its  basis  liberty  of  work,  trans- 
acting interchanges,  and  carriage." 

But,  if  it  is  a  system  contrary  to  liberty  of  transacting  business, 
it  is  to  that  of  ahonnement  as  well.  We  are  in  reality  not  permitted 
to  introduce  a  new  system  of  work,  an  apparatus  recently  invented, 
nor  to  make  the  smallest^  experiment  without  previous  permission. 
This  permission  is  often  refused  on  the  pretext  that  the  method  of 
inspection  is  not  applicable  to  it ;  at  another  time  it  is  subordinated 
to  measures  which  render  its  use  impossible.  We  wiU  mention 
pulp-sieves,  diffusion,  continual  presses,  &c.,  &C. 

As  to  freedom  of  barter,  and  carriage,  the  inspection-system 
■frould  bear  no  impediment.  It  is  sufficient  that  the  works  be 
under  surveillance,  that  the  keys  of  the  sugar  magazine  be  in  the 
hands  of  the  employes,  that  the  control  of  the  amounts  of  sugar  in 
the  magazine  be  possible. 
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The  difficulties  raised  are  pretexts,  for  it  is  incomprehensible 
that  the  employes  charged  to  ascertain  the  amounts  of  sugar  bo 
mistrusted,  when  they  are  trusted  to  ascertain  the  quantity  of 
juice. 

2.  "  The  inspection  of  the  refineries  is  impossible."  But  it  wiU 
be  sufficient  for  us  to  point  out  this  -which  is  in  practice  in  France, 
•where  the  refinery-manufactories  ore  under  inspection  -without 
having  marked  abuses. 

The  operations  of  the  refinery  are  not  more  difficult  to  foUo-w 
than  those  of  sugar  manufacture.  On  tho  one  part  they  -work 
on  beetroots  from  -which  they  press  the  juice,  on  the  other  hand 
they  -work  on  sugars  reduced  to  syrups  by  melting.  From  this 
time  tho  two  sugar  liquids  undergo  tho  same  operations : 
refining,  filtration,  evaporation,  drying,  crystallization,  passing 
through  the  centrifugal,  or  drainage.  There  is  nothing  evident 
there  which  might  hinder  in  a  refinery  the  inspection  which  is 
possible  in  a  sugar  works. 

3.  "An  inventory  is  not  possible  in  a  refinery."  The  com- 
plaisance with  which  certain  refiners  are  believed  in  this  matter 
on  trust  is  worthy  of  admiration.  This  inventory  is  perfectly 
possible,  since  it  is  done  every  year  in  all  the  works  and 
particularly  in  the  refinery-manufactories  of  France.  Wherefore 
can  it  not  bo  required  that  the  refiner  give  proof  each  year  of  tho 
existence  in  refined  products  or  syrups  of  the  weight  6f  raw  sugar 
sent  into  his  works,  under  a  deduction  of  2  or  3  per  cent.. for  loss. 

But  this  inventory  is  not  indispensable  for  the  guarantee  of  the 
Treasury.  From  the  time  the  sugars  bought  (loaf  or  moist)  are 
ascertained  on  their  entrance  to  tho  magazine,  it  is  only  very  small 
quantities  they  are  able  to  screen  from  duty. 

It  is  not  in  the  condition  of  syrup  that  sugar  will  be  carried 
away,  and  when  it  is  crystallized  it  is  under  the  control  of  tho 
Government  officers.  These  officers,  it  is  said,  are  frail  and 
corruptible.  But  what  then  are  those  who  have  the  su])ervision  of 
beet-root  factories  ? 

4.  "  The  consumption  of  sugar  in  Belgium  is  too  limited  for  it 
to  be  possible  to  organize  a  system  of  surveillance  wliich  would 
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entail  expenses  so  heavy  as  those  necessary  for  working  under 
inspection."  "We  believe  that  workiag  under  inspection,  the 
revenue  -would  not  he  long  in  increasing,  and  that  this  augmenta- 
tion would  much  exceed  the  sum  which  surveillance  under  the 
Excise  would  cost ;  though  the  argument  tells  less  against  refining 
under  inspection  than  against  the  sugar  duty  itself.  "We  think 
that  in  Belgium,  where  sugar  only  yields  6  to  7  millions  of  francs, 
it  would  bo  better  to  abolish  the  duty  altogether,  and  thus  escape 
from  all  the  difficulties  of  collecting  it.  Belgium  does  not,  like 
France,  derive  a  sufficiently  considerable  revenue  from  sugar  to 
make  it  desirable  to  maintain  the  duty  in  the  midst  of  the 
difficulties  of  every  kind  raised  by  its  collection. 

5.  "  "Working  under  inspection  would  not  solve  all  the 
difficulties  ;  it  would  be  necessary  to  maintain  the  types."  Sugar 
is  only  consumed  in  three  forms,  as  candy,  loaves,  and  crushed. 
Each  of  these  forms  should  have  its  own  duty.  There  ought  to  be 
no  difficulty  as  to  the  two  first.  A  uniform  duty  ought  to  be  levied 
on  all  crushed  sugar,  raw  or  refined,  and  be  payable  on  its  entering 
into  consumption.  This  would  not  involve  the  necessity  of  fixing 
a  yield,  as  the  duty  would  not  be  levied  on  sugar  going  into  a 
refinery,  but  only  on  sugar  going  at  once  into  consumption.  As 
aU  wine  pays  the  same  duty,  without  distinction  of  quality  or 
Talue,  so  it  ought  to  be  with  all  crushed  sugars. 

M.  Eisoo,  who  heaps  round  supervision  under  inspection  diffi- 
culties without  number,  thinks  that  he  has  the  solution  of  the 
problem,  by  combining  a  simplified  method  of  optical  analysis  with 
the  types  and  a  declaration  by  the  taxpayer  of  the  degree  of 
polarization. 

"We  cannot  agree  with  M.  Fisco,  and  it  is  almost  useless  to 
reiterate  the  contradictions  into  which  ho  falls. 

After  having  said  that  "the  colour  of  sugar  is  a  deceptive  indi- 
cation of  saccharine  richness,"  he  ends  by  maintaining  the  types  as 
bases  of  his  system !  Saccharimetry  is  employed  only  as  a  means 
of  verification  in  case  of  dispute. 

The  type  is  the  rule  and  he  is  obliged  to  maintain  it,  because 
analysis,  however  much  we  can  suppose  it  to  be  simplified,  cannot 
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be  applied  to  the  numerous  samples  of  which  it  would  bo  necessary 
to  determine  the  richness  in  a  short  period  of  three  months. 

The  proposition  that  the  taxpayer  should  declare  the  degree  of 
polarization  of  sugar  offered  by  himself  for  exportation,  shows  that 
its  author  cannot  be  very  familiar  with  commerce. 

All  who  are  engaged  in  selling  and  buying  sugar  know  how 
difficult  it  is  to  determine  the  richness  of  a  parcel  of  sugar  ;  and 
that  it  is  not  uncommon  to  draw,  from  the  same  parcel,  samples 
differing  in  results  to  the  extent  of  several  degrees.  It  is  also  well 
known  that  the  same  sample  submitted  to  the  analysis  of  several 
chemists  will  often  be  valued  differently.  Arising  either  from 
inexactitude,  confusion  of  samples,  error  of  observation,  faulty 
apparatus,  or  absence  of  homogeneity  in  the  sample  itself, 
experience  has  demonstrated  that  the  manufacturer  cannot  trust 
absolutely  to  the  analyses  given  to  him  by  even  the  best  chemists. 
And  would  it  be  reasonable  to  make  the  manufacturer  responsible 
for  the  error,  or  for  the  negligence  of  a  chemist,  and  punish  him 
on  this  account,  nay,  with  a  fine,  perhaps  even  with  the  confiscation 
of  the  merchandize?  It  would  be  supremely  unjust  to  do  so. 
A  man  may  be  responsible  for  his  own  act  or  for  his  own 
negligence,  but  to  make  himself  responsible  in  law  for  the  act  of 
another,  when  no  fault  can  be  imputed  to  liim,  would  be  to  set 
aside  the  most  elementary  ideas  of  justice,  and  we  trust  that  in  no 
county  would  snch  a  course  find  a  parliament  to  sanction  it. 

It  is  useless  to  raise  as  an  objection  what  the  practice  is  in 
Belgium,  where  the  manufacturer  is  obliged  to  fix  the  class  to 
which  the  sugar  he  exports  belongs.  Taxation  by  colour,  although 
difficult  under  many  circumstances  is  always  the  act  of  the  manu- 
facturer himself,  and  in  doubtful  eases  he  can  have  recourse 
beforehand  to  official  advice. 

With  reference  to  saecharimetry  as  a  basis  for  the  imposition  of 
duty — we  absolutely  repudiate  it,  equally  on  account  of  the  frauds 
Avhich  might  arise  in  the  taking  of  samples,  the  difficulties  it 
would  put  in  the  way  of  disposing  of  merchandize  which  ought  to 
be  sold  at  once,  the  errors  to  whicli  anal3-sis  necessarily  gives  rise, 
and  the  possible  confusion  of  samples;  but  above  all  because 
saecharimetry  by  difference,  as  explained  by  annex  B  in  the 
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protocol  of  the  closing  of  the  Conference  of  Paris  is  purely 
empirical  and  rests  upon  no  scientific  datum.  It  -would  have 
been  useful  to  have  known  the  Belgian  report  to  which  M. 
Uyhtenhooven  made  allusion  at  the  Meeting  of  the  22nd  April, 
1873.  "We  arc  obliged,  sir,  to  indicate  very  briefly  the  principal 
reasons  which  prevent  our  adherence  to  the  propositions  made  in 
the  name  of  Belgium  at  the  Conference  of  Paris. 

"We  think  that  were  these  propositions  accepted  they  would  give 
rise  to  inconveniences  equally  as  grave  as  are  those  to  which  they 
are  intended  to  put  an  end. 

"We  think  that  the  maintenance  of  the  contract  with  an  increase 
of  the  yield  demanded  beyond  1,500  gi'ammcs  would  only  aggravate 
evil  from  which  the  beet  sugar  manufacturer  suffers  at  present  in 
Belgium,  and  precipitate  a  crisis  which  could  only  be  averted  by 
radical  measures. 

It  would  be  a  strange  illusion  not  to  see  that  the  prosperity  of 
the  sugar  industry  in  Bclguim  is  more  artificial  than  real, 
and  that  our  legislation  has  had  a  largo  hand  in  its  prodigious  and 
abnormal  development  of  late  years. 

"We  therefore  pray  that  you  will  not  persist  with  measures  which 
cannot  bring  complete  relief.  Wo  cannot  be  suspected  in  asking 
this  from  you,  since  the  abolition  of  the  duty  itself  for  the  benefit 
of  the  consumer,  or  the  adoption  of  the  equitable  and  rational 
system  of  paying  the  duty  on  the  manufactured  article  as  it  passes 
into  consumption  would  abolish  every  privilege  bounty,  or  unfair 
advantage  of  every  kind. 
Brtmeb,  \Zth  August,  1865. 


TIm  following  Petition  Ms  just  been  addressed  hy  the  Sugar  Refinen 
of  Belgium  to  the  Minister  of  Finance: — 

Ant  WEEP,  Ist  August,  1873. 

SlE, 

The  undcreigned  refiners  of  sugar  have  the  honour  to  point 
out  to  you 

That  article  4  of  the  convention  of  the  8th  November,  1864,  is 
not  carried  out  by  France. 
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That  no  relation  exists  between  the  duties  on  import,  and  the 
drawback  allowed  on  exportation,  of  raw  sugar. 

That  while  sugars  inferior  to  No.  7  of  which  the  legal  yield  is 
only  67  kilos,  pay  63  fr.  duty  per  100  kilos. ;  Sugars  from  15  to  18, 
with  a  yield  of  94  kilos.,  only  pay  66  fr. 

That  contrary  to  the  Article  of  the  said  Convention,  sugars 
superior  to  No.  19,  showing  generally  99  to  99^  degrees,  and  which 
pay  in  Belgium  the  dut}-  on  refined,  have  only  imposed  upon  them 
in  France  67-50  fr.,  when  the  duty  on  refined  there  is  73'27  fr. 

This  condition  of  things,  contrary  to  the  engagements  contracted 
by  France  which  each  of  the  contracting  powers  can  insist  upon 
being  carried  out,  obliges  the  French  refiners  to  export  at  any  cost 
their  refined  in  order  to  enjoy  the  bounty,  and  to  inundate  Belgium 
with  French  refined  at  prices  lower  than  those  in  France,  and 
against  which  our  similar  industry,  deprived  of  all  protection, 
cannot  much  longer  contend. 

We  address  ourselves  to  your  sense  of  justice  and  pray  that  you 
will  at  once  insist  on  the  French  Government  executing  articles  1 
and  4  of  the  Convention  of  1864,  by  assimilating  sugars  superior 
to  No.  19  to  refined,  and  by  establishing  the  correlation  determined 
by  article  4. 

There  are  two  circumstances  which  may  be  made  to  lead  to  a 
prompt  termination  to  this  negociation,  viz.,  the  exchange  of 
ratification  of  the  Franco-Belgian  treaty  and  the  next  conference, 
which  ought  to  meet  at  Brussels  to  examine  the  modifications  to  be 
introduced  into  the  convention  of  1864.  If  contrary  to  her  formal 
and  incontestable  engagements  France  refuses  to  pay  attention  without 
delay  to  our  complaints,  we  pray  that  the  Government  will  impose 
on  the  entry  of  French  refined  sugars  into  Belgium  a  sum  equal  to 
the  protection  which  exportation,  under  the  existing  circumstances, 
procures  for  them,  and  which  we  estimate  at  a  minimum  of  7fr.  the 
100  kilos. 

Our  demand,  sir,  has  nothing  about  it  which  is  not  perfectly 
justifiable  if  fairly  discussed,  and  we  venture  to  hope  that  you  will 
take  the  neccessary  measures  for  insuring  justice. 

[Hero  follow  the  names  of  3.5  Belgian  refiners.] 
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THE  CANE  BOREE  IN  THE  IMAUKITIUS. 

[Continued  from  page  483.) 

The  Committee  is  so  convinced  of  the  necessity  of  a  general  and 
combined  action  in  carrying  out  these  measures,  that  they  do  not 
hesitate  to  suggest  and  recommend  in  the  most  pressing  manner, 
that  a  legislative  regulation  be  passed  to  render  obligatory  the 
burning  of  all  squares  of  canes  at  latest  within  ten  days  of  the  canes 
having  been  cut,  failing  which  the  Police  Magistrate  upon  infor- 
mation by  affidavit  of  two  known  persons,  shall  order  the  said  fields 
to  be  burnt  at  the  cost  and  risk  of  the  owner  or  occupier  of  the 
same  refusing  to  comply  with  the  regulations. 

Such  a  suggestion  finds  its  justification  in  itself,  almost  all 
legislations  contain  similar  regulations,  they  are  based  upon  the 
necessity  of  protecting  society  against  such  ofiences  and  mis- 
demeanours, and  are  the  consequence  of  this  principle  of  eternal 
justice  which  renders  us  responsible  of  all  wrong  done  to  others. 
The  mere  threat  will  generally  sufiice  to  overcome  the  error  or 
obstinacy  of  a  small  number.  This  error  comes  from  the  belief 
that  the  light  of  the  fires  will  attract  the  insects  from  the  neigh- 
bour's fields,  and  the  obstinancy  comes  fi-om  an  other  erroneous 
belief  that  burning  the  straw  destroys  the  principal  substance 
of  artificial  manures,  and  dries  up  the  ground.  It  has  been  shown 
that  the  incineration  of  these  remains  was  more  advantageous  than 
to  convert  them  into  manure ;  and  it  is  evident  that,  if  the  drought 
was  such  as  to  bo  hurtful  to  the  cane  plantations,  the  burning  would 
have  added  but  very  little  to  the  injury,  even  admitting  that  such 
was  the  case,  it  would  be  much  less  than  the  damage  arising  out  of 
the  ravages  of  the  Borer. 

We  axe  not  aware  of  other  efficacious  remedies  than  getting  rid 
in  a  direct  manner  of  the  insects,  poisoning,  sufibcation  and  fire, 
and  we  give  a  decided  preference  to  this  last  which  appears  practical, 
sure  and  sufficient.  If,  however,  experience  should  point  out  some 
other  remedy  more  efficacious,  we  would  be  happy  to  recommend  it, 
but  as  long  as  no  satisfactoiy  expei'iment  shall  have  been  made,  we 
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think  that  it  would  be  dangerous  to  deceive  onesself  with  hopes 
which  would  delay  the  immediate  use  of  known  remedies  and 
increase  the  evil. 

We  must  here  repeat  the  recommendations  that  we  have  made  in 
our  preliminary  report  on  the  precautions  to  be  observed  with  regard 
to  the  plantations — they  consist  in  selecting  cane  plants  free  from 
any  trace  of  the  insect,  to  strip  them  of  all  leaves  and  even  to  wipe 
or  wash  them  to  get  rid  of  the  eggs  that  might  adhere  to  them. 

In  conclusion,  we  recommend  : — 

1.  To  burn  all  tho  useless  remains  of  the  sugar  cane,  with  care, 
perseverance,  and  unity  of  purpose. 

2.  To  cut  away,  as  much  as  possible,  all  young  shoots  already 
attacked. 

3.  To  remove  the  straw  or  dead  leaves  from  all  young  cane 
plantations — to  cart  away  the  same  immediately,  to  be  burnt  with 
care. 

4.  To  put  into  the  ground  only  such  cane  plants  as  are  free 
from  insects — and  to  insure  this,  strip  them  of  all  their  leaves. 

5.  To  pass  such  legislative  regulations  as  shall  compel  all 
planters  to  act  with  unity. 

The  Committee  hope  that,  with  the  assistance  of  these  simple 
measures,  it  will  be  possible  to  free  our  Colonial  Agriculture,  within 
a  few  years,  from  an  insect  which  threatens  if  with  ruin — but  at  the 
same  time  they  think  it  their  duty  to  declare  that,  in  their  opinion, 
this  ruin  is  certain,  if  such  measures,  or  others  which  experience 
may  hereafter  recommend  as  more  efficacious,  are  not  immediately 
adopted  and  carried  out  with  energy. 

The  Committee  have  accomplished,  as  well  as  they  have  been 
able,  the  task  which  it  has  pleased  Your  Excellency  to  entrust  to 
them. 

They  thank  Your  Excellency  for  the  disbursements  already 
authorized,  with  the  view  of  assisting  them  in  their  investigations. 
They  take  the  liberty  of  suggesting  that  this  Eeport,  if  it  meet 
with  your  approbation,  be  printed  in  French  and  in  English,  and 
distributed  to  all  Cane  Planters,  and  that  the  accompanying  di'awings 
be  lithographed  for  the  same  purpose. 
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The  Members  of  the  Committee  full  of  confidence  in  the  en- 
lightened solicitude  of  Your  Excellency  for  the  agricultural  interests 
of  this  Colony,  leave  in  your  hands  the  fate  of  this  most  important 
question. 

They  have  the  honor  to  be,  with  respect. 
Your  Excellency's 

Most  obedient  humble  seiTants, 

W.  Bojer,  President. 
Gal.  Fropier, 
C.  C.  Browmigg, 
Christian  W.  Wiehe, 
E.  de  Chazal. 

P.S. — Since  the  drawing  up  of  the  above  Report  the  Committee 
have  made  a  few  experiments,  which  they  are  desirous  should  be 
recorded  here.  As  they  are  persuaded  that  it  is  principally  owing 
to  the  plantation  of  cane  plants  already  attacked  by  the  Borer  that 
the  propagation  of  the  evil  takes  place  in  virgin  canes,  the  Committee 
have  directed  their  experiments  on  the  most  certain  and  quickest 
mode  of  destroying  the  insect,  or  its  eggs,  in  the  cane  tops  which 
are  destined  to  be  planted.  After  immersing  these  cane  tops  in 
water,  heated  to  at  least  120°  to  125°  Fahrenheit,  the  Committee  have 
acquii'ed  the  certainty  that  the  Borer  was  instantaneously  destroyed, 
without  the  vegetative  powers  of  the  plants  having  suflfered  in  the 
least  degree;  for  all  those  treated  in  that  manner  have  grown 
perfectly  well. 

Immersion  in  cold  water  is,  no  doubt,  more  easy,  but,  after  24 
hours  of  continued  steeping,  borers,  in  appearance  dead,  quickly 
recovered,  and  were  ready  to  continue  their  work  of  destruction. 

The  Committee,  desirous  of  going  further  and  of  protecting  for 
some  time  at  least  the  young  plants  against  the  attacks  of  the 
Borer,  have  since  tried  to  add  to  this  hot  water  a  certain  proportion 
of  pentasulphide  of  calcium ;  one  to  thirty.  Cane  plants  thus 
prepared  have  not  suffered  in  appearance  ;  and,  if  they  grow  well  as 
there  is  every  reason  to  think,  it  may  be  hoped  that  this  sulphurous 
preparation,  partly  absorbed  by  the  young  plant,  will  have  for  effect 
to  disgust  the  Borer,  during  some  months  at  least.    The  Committee 
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therefore  recommend  that  planters  should  make  experiments  with 
that  object  in  view. 

The  pentasulphide  of  calcium,  which  is  not  expensive,  may  bo 
thus  prepared  : — 

To  thirty  parts  by  weight  of  quicklime  and  80  parts  of  flour  of 
sulphur,  add  800  to  400  parts  of  water,  which  boil  together, 
stirring  up  until  the  solution  is  of  a  reddish-brown  color  :  let  it 
settle  and  draw  off.  This  solution  is  to  be  added  in  the  proportion 
of  one  to  thirty  to  the  hot  water  in  which  the  cane  plants  are  to  be 
immersed  for  one  or  two  hours.  Care  must  be  taken  that  the  water 
be  at  125°  at  the  moment  only  of  immersion,  and  that  it  be  allowed 
to  cool  whilst  the  plants  remain  in  it.  When  pentasulphide  is  used, 
it  is  not  necessary  to  remove  the  leaves  from  the  cano  plants — they 
will,  on  the  contrary,  serve  to  retain  a  larger  proportion  of  the 
solution,  and  thereby  assist  in  attaining  the  desu-ed  object. 

The  accompanying  lithograph  represents  a  bamboo  cane  7  feet 
long,  split  longitudinally,  into  which  the  Borer  had  penetrated  from 
the  inferior  part.  The  cane  was  fermented  and  of  a  red  color  from 
the  base  to  the  summit.  Observed  at  Savane.  This  and  the  two 
previous  plates  given  in  fonner  Numbers  of  The  Sugar  Cane  are  of 
natural  size. 


ON  SUGAE  DETERIORATION. 

In  the  Suf/ar  Cane,  No.  49,  page  413,  is  an  article  by  Edmund 
A,  Cook,  Ph.D.,  F.C.S.,  "Concerning  Sugar  Deterioration." 

My  attention  was  first  drawn  to  this  subject  in  the  fall  of  the 
year  1844.  We  used  to  make  the  best  sugar  produced  in  one  of  the 
Windward  Islands.  A  strong  man  with  spade  or  bill-paddle  would 
scarcely  make  an  impression  on  it,  and  I  have  frequently  seen  sparks 
fly  off  when  the  paddle  has  come  in  contact  with  the  sugar  in 
<ligging  out  the  hogsheads  in  the  curing-house.  The  last  lot  was 
carted  off  to  the  shipping  bay,  -whore  the  estate  had  a  mason- work 
store,  without  windows,  with  a  rather  low  roof,  and  of  course 
little  or  no  ventilation.    I  had  marked  the  liogsheads  previous  to 


538 


THE  STJGAK  CANE.  Oct.  1,  1873. 


carting  them.  For  some  cause,  wliicli  I  do  not  now  remember,  the 
sugar  was  not  shipped  for  some  two  months  after.  I  was  then 
sent  to  have  the  hogsheads  refilled  and  coopered.  Now,  had  I  not 
known  they  were  the  same  hogsheads,  that  the  mark  I  put  on 
them  was  the  same,  that  there  was  no  possibility  of  their  having 
been  changed,  I  could  never  have  believed  it  was  the  same  sugar  ; 
in  fact,  had  any  one  brought  me  a  sample  of  it,  I  would  have 
declared  it  impossible. 

I  have  since  seen  several  similar  cases  when  sugars  have  been 
stored  in  badly  ventilated  buildings.  This  deterioration  is  trifling 
until  there  is  moisture  in  the  atmosphere.  I  have  seen  sugars  on 
the  stancheons  keep  their  colour  for  weeks,  when  shortly  after  a 
thunderstorm  and  heavy  rains  they  have  both  changed  colour, 
become  soft,  and  commenced  throwing  off  molasses  again. 

I  think  all  sugars  should  be  passed  in  the  centrifugals,  and  if 
possible  dried.  Planters  are  apt  to  imagine  that  Muscovado  sugar 
loses,  or  rather  throws  off  too  much  molasses  by  this  process.  I 
was  of  this  opinion ;  but  the  thing  is,  we  then  have  the  molasses  in 
our  tank  and  see  it.  Whereas  in  shipping  hogsheads  of  Muscovado 
sugar  we  do  not  see  what  we  lose,  and  many  of  us  never  give  it 
a  thought.  Muscovado  masse  cidte  passed  through  centrifugals  will 
give  more  dry  sugar  than  the  same  quantity  would  give  by  the 
time  it  reaches  Europe. 

Another  instance  occurred  here  in  Porto  Eico.  A  fiiend  of  mine, 
on  the  North  Coast,  had  a  lot  of  sugar,  dark  looking,  but  strong 
angular  grained.  A  neighbour  of  his  had  an  equal  lot  of  very 
pretty  whitish  sugar  One  of  their  customers,  an  American 
captain,  bought  the  latter  lot,  paying  a  heavier  price  than  he  had 
at  first  agreed  to  pay  my  friend  for  his.  The  seller  made  him  a 
present  of  a  barrel  of  the  choicest,  taken  from  the  tops  of  the 
hogsheads.  A  few  months  after  the  American  returned,  bringing 
with  him  this  barrel  of  sugai-,  which  had  transformed  itself  into  a 
baiTcl  of  clammy  stuff,  much  resembUng  ashes  and  molasses.  My 
friend  shipped  on  his  own  account  his  lot  of  dark,  biit  well  made 
hard  grained  sugar,  and  it  was  sold  in  Ne^  York  at  a  fai-  better 
price  than  his  neighbour's  pretty  sugar, 
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I  could  cite  many  similar  circumstances,  but  these  two  are 
sufficient  to  point  out  that  we  planters  do  not  always  ■  forward 
choice  samples  to  deceive  purchasers  ;  the  results  depend  on  the 
sugar  itself,  and  the  most  experienced  sugar  purchasers  are 
frequently  deceived  in  their  opinion. 

A  practical,  shrewd  man,  an  extensive  purchaser  here  of  sugars, 
dug  up  a  sample  from  a  hogshead  and  proclaimed  it  to  be  really 
good  sugar,  and  so  it  was.  But  turning  to  some  barrels  and  taking 
a  handful  said,  but  this  is  inferior  stuff.  I  laughed,  and  excited 
his  curiosity.  The  fact  was  the  sugar  he  had  in  his  hand  had 
been  taken  from  the  very  hogshead  he  had  been  praising.  We 
had  the  habit  of  piling  up  the  sugar  to  form  a  cone  on  the  hogs- 
head. I  had  levelled  these  off  a  day  or  two  pre\-ious,  and  p\it  the 
sugar  in  ban-els  to  dispose  of  in  the  neighbouring  town,  among  the 
Pulperos,  and  by  chance  the  very  barrel  he  took  the  sugar  from 
had  been  filled  from  that  very  hogshead.  The  previous  day  it  had 
rained;  this  had  not  affected  the  hard,  solid  sugar  of  the  hogshead, 
but  had  made  moist  what  was  loose  in  the  ban-els. 

Bound  grained,  light  coloured  sugai-s  attract  moisture  very 
readily,  more  so  than  angular,  dark,  strong  gi-ained  sugar;  and  the 
sugar-louse  present  themselves  in  that  class  of  sugar  much  sooner. 
As  soon  as  the  louse  takes  possession  of  a  barrel  or  hogshead  of 
sugar  they  speedily  spoil  its  quality,  both  to  the  eye  and  taste. 

[We  -wculd  also  direct  attention  to  the  letter  from  Sir.  Sturge,  in  tho 
present  numter  of  The  Sugar  Cane,  on  this  subject  (sec  imdcr  "  Correspond- 
ence").— Ed.] 


NEW  METHOD   OF   REMOVING  POTASH  EEOM 
SACCHARINE  SOLUTIONS. 

In  the  manufacture  of  sugar  from  various  sources,  particularly 
from  beetroot,  syrups  are  formed  containing  large  quantities  of 
potash  salts,  and  it  is  well  known  that  the  presence  of  these  salts 
prevents  the  separation  of  a  considerable  portion  of  the  sugar  by 
the  xisual  process  of  ci-ystalUzation.  It  becomes,  therefore,  a 
matter  of  importance  to  eliminate  this  potash,  but  the  methods 
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hitherto  proposed  for  this  pui-pose,  whether  by  dialysis,  or  by  the 
addition  of  sulphuric  acid  followed  by  that  of  a  large  amount  of 
alcohol,  have  not  been  attended  with  any  marked  success. 

The  plan  now  tinder  consideration  consists  in  adding  to  the  cold 
syrup  sulphate  of  alumiua,  so  as  to  form  an  alum  with  the  whole  of 
the  potash  present.  The  solution  is  then  well  stirred,  and  after  a 
few  hours'  standing,  the  alum  separates  out  in  the  form  of  small 
crystals,  technically  known  as  "alum  meal,"  the  clear  liquor 
is  then  run  off  and  immediately  neutralized  with  milk  of  lime, 
finishing  up  with  a  little  chalk,  so  as  to  prevent  the  necessity  of 
removing  any  excess  of  lime  by  carbonatation.  It  is  possible  to 
use  chalk  only,  but  the  amount  of  effervescence  is  then  very  great, 
and  the  chalk  should  therefore  be  added  little  by  little. 

In  working  tliis  alum-process  the  solutions  should  be  quite  cold. 
It  is  also  advisable  to  operate  as  quickly  as  possible,  consistently 
with  due  separation  of  the  alum,  as  otherwise  more  or  less  sugar 
would  become  inverted. 

Every  one  part  of  potash  requires  for  conversion  into  alum  about 
9^-  parts  of  sulphate  of  alumina,  out  of  which  2^  parts  are  required 
to  convert  the  potash  into  sulphate,  and  the  remaining  7  to 
combine  with  the  sulphate  of  potash  so  as  to  form  alum.  If  the 
liquor  contains  any  sulphuric  acid,  either  fi-cc  or  combined,  the 
2J-  parts  of  sulphate  of  alumina  required  to  convert  the  potash  into 
sulphate  may  be  partly  or  entii-ely  dispensed  with. 

AVhen  once  the  liquor  has  been  neutralized,  it  is  heated  and 
filtered  in  the  usual  way. 

The  precipitated  alum  is  washed  free  from  synip  with  three 
consecutive  washings,  using  one-third  of  its  weight  of  water  each 
time.  These  washings,  after  neutralizing  with  lime,  arc  used  to 
dissolve  up  a  fi-esh  quantity  of  tlie  raw  beet  sugar. 

The  alum-meal  is  easily  dried  in  a  centrifugal  machine,  or  by 
pressure,  or  other  suitable  means. 

The  sulphate  of  alumina  has  the  following  composition  : — 


Alumina 


15-41 
48-60 


Sulphuric  Acid 
Water   


100  00 
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It  should  be  as  free  as  possible  from  iron,  and  sbould  not  contain 
more  acid  than  given  in  the  analysis. 

The  solution  of  sulphate  of  alumina  generally  used  contains 
one-third  of  its  ■weight  of  sulphate  of  alumina,  and  has  a  density  of 
about  24°  Beaume. 

Instead  of  using  a  solution,  the  dry  sulphate  of  alumina,  in  a 
finely-ground  state,  may  be  added  to  a  syrup;  and  when  alum 
separates  under  these  circumstances,  the  liquor  is  actually  con- 
centrated to  some  extent. 

In  operating  directly  upon  beet  sugars,  they  may  be  dissolved 
with  agitation  in  a  cold  solution  of  sulphate  of  alumina,  containing 
just  sufficient  to  precipitate  the  potash. 

It  is  not  advisable  to  operate  upon  liquors  containing  less  than 
one  per  cent  of  potash,  as  the  alum  in  such  cases,  being  small  in 
amount,  comes  down  rather  slowly.  With  liquors  containing  less 
than  one  per  cent  of  potash  it  is  better  to  remove  a  portion  of  the 
sugar  by  the  usual  process  of  refining,  and  then  to  treat  the 
residual  syrup  by  the  above  process. 

The  rapidity  of  settlement  of  the  alum  is  accelerated  by  throwing 
into  the  mixture  a  quantity  of  alum  meal. 

Experiments  made  witli  beet  syrup  from  Mr.  Duncan's  Sugar 
"Works,  at  Lavenham,  and  also  with  various  low  qualities  of  beet 
Sugar  from  the  Continent,  have  conclusively  shown  that  by  means 
of  sulphate  of  alumina  potash  may  be  almost  entirely  separated 
from  syrups,  not  more  than  0-2  per  cent  being  left  in  solution. 
By  again  coueentrating  the  mother-liquor  and  repeating  the  process, 
the  whole  of  the  potash  may  be  practically  removed. 

The  advantages  of  the  process  are — 

1st.  The  removal  of  potash  and  ammonia  from  syiiips,  without 
much  dilution. 

2nd.  The  removal  of  a  great  deal  of  the  colouring  and  albumi- 
nous matters,  and  a  considerable  improvement  both  in  taste  and 
odour. 

3rd.  The  alum  produced  is  equal  in  value  to  the  sulphate  of 
alumina  used,  so  that  the  process  is  comparatively  costless. 

4th.    The  plant  required  is  of  the  simplest  description,  the  cost 
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of  labour  small,  and  tlie  entire  process  is  of  a  continuous  and  rapid 
character. 

The  ends  claimed  by  this  process  arc  : — 

1.  Effecting  the  separation  of  the  potash  and  ammonia  existing 
as  salts  or  compounds  in  saccharine  solutions,  by  the  employment 
of  tartaric  acid  or  of  acid  tartrates,  such  as  for  example  the  acid 
tartrate  of  soda. 

2.  Effecting  the  separation  of  the  potash  and  ammonia  existing 
as  salts  or  compounds  in  saccharine  solutions,  by  the  employment 
of  sulphate  of  alumina  or  of  a  solution  of  phosphate  of  alumina  in 
sulphuric  acid. 

This  process  is  the  principal  subject  of  a  Patent,  No.  2090, 
Aug.  8,  1871,  taken  out  by  Messrs. .  James  Duncan,  John  A.  K. 
Newlands,  and  Benj.  E.  E.  Newlands. 


ANALYSIS  OF  CEUDE  SUGAES  AND  SYETJPS. 
By  H.  Lahdolt. 
Tramhted  by  J.  M.  Merriclc,  B.Se. 
(Continued  from  page  461.) 

Determination  of  the  Limits  of  Hrror  in  the  Optical  Saocharimeter. 

The  exactness  of  which  sugar  determinations  made  with  a 
polarizing  apparatus  are  capable,  depends  upon  various  circum- 
stances, that  are  partly  conditioned  by  the  instrument  itself  and 
are  in  part  independent  of  it.  As  concerns  the  latter  the  exactness 
of  the  determination  depends  in  a  measure  upon  the  care  exercised 
in  the  weighings  and  measurings  necessary  in  preparing  the  sugar 
solution.  "We  can  easily  bo  convinced  that  on  this  side  only  the 
slightest  possible  error  can  be  introduced.  A  simple  calculation 
shows  that,  if  in  weighing  an  error  of  ±  -01  grm.  be  made,  this 
will  produce  in  Soleil's  instrument  a  difference  of  observation 
of  only  ±  -06,  and  in  Ventzke's  saccharimeter  of  ±  '04  of  the 
scale.  The  influence  which  an  erroneous  Tolume-measuring  can 
introduce  is  more  important. 
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If,  either  through  an  error  in  the  measuring  flask,  or  by  not 
bringing  the  fluid  exactly  to  the  mark  on  the  neck  of  the  flask, 
or  finally  through  a  considorablo  alteration  of  temperature,  the 
volume  is  made  wrong  to  the  amount  of  1  c.  c.,  the  percentage 
of  sugar  will  be  given  wrong  to  the  extent  of  ±  '4  per  cent,  on 
SoleU's  scale,  and  +  T  on  Ventzke's. 

A  volume-  error  like  that  instanced  never  occurs  in  practice  ;  at 
the  highest  it  may  amount  to  -2  c.  c.,  corresponding  to  -08  Soleil, 
or  -2  Ve^tzke.  Finally,  if  the  observation  tube  is  not  exactly  200 
mm.  long ;  if,  for  example,  it  is  J  mm.  too  long  or  too  short — -a 
thing  that  can  hardly  occur — with  the  normal  solutions  for  Soleil's 
and  Ventzke's  instruments,  the  rotation  of  the  ray  will  bo  given 
•25  of  a  degree  too  much  or  too  little. 

The  errors  in  sugar  determinations  exhibited  in  the  polarization 
apparatus,  depend  partly  upon  the  construction  of  the  instrument 
itself,  and  partly  upon  the  unequal  sensitiveness  of  the  eye  to  the 
recognition  of  different  shades  of  colour. 

With  the  same  observer  this  is  not  the  same  at  all  times  of  day 
and  with  different  persons,  as  is  well  known.  Specific  differences 
are  introduced  up  to  complete  colour  blindness. 

In  order  to  form  a  judgment  about  these  influences,  the  follow- 
ing experiments  were  made  : — 

Errors  of  the  Soleil,  Ventzke,  and  Wild  Saccharimeters. 

The  errors  of  the  three  instnimcnts  employed  for  one  and  the 
same  eye  have  already  been  given,  and  it  is  further  remai'ked  that 
these  are  obviously  unlike  according  as  the  observed  fluid  is 
colorless  or  yellowish,  and  the  eye  fresh  or  already  weary. 

Since  the  numbers  given  refer  to  unequal  masses  of  fluid,  the 
following,  for  the  sake  of  a  fairer  comparison,  have  been  reckoned 
in  degrees  of  the  graduated  circle. 

The  calculation  is  based  upon  the  fact  that  in  Soleil's  apparatus 
100,  and  in  Ventzke's  62'77,  correspond  to  a  quartz  plate  1  mm. 
thick,  and  such  a  plate  turns  the  mean  yellow  light  about  25°. 

The  smaller,  mean,  and  greater  error  of  each  saccharimeter  is 
exhibited  in  the  table  and  the  corresponding  quantity  of  sugar  is 
also  given. 
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The  calculation  in  the  last  column  is  made  for  Wild's  instrument, 
upon  the  supposition  that  a  solution  of  20  grms.  sugar  in  100  c.  c. 
of  water  was  observed  in  a  200  mm.  tube. 


SaccJiarimeter. 


Error  of  instrument 

oun  etsuuiiuiiig 
amount  sugar 
in  grammes 
to  100  c.c. 

X  ei  cuilIj. 
of  sugar  in  the 
substance 
weighed. 

in  scale  degrees. 

in  degrees  of 
the  graduated 
Circle ■ 

Soleil  .. 

•05     .  . 
•10  .. 
•20     .  . 

.  .  ^0327 

..    ^0654  .. 

..    ^1308  .. 

.2 
•4 
•8 

Ventzke 

'|:^ 

•08     .  . 
•16  .. 
•32  .. 

.  .    ^0521     .  . 
..    ^1042  .. 
.  .    -2084    .  . 

•2 
•4 

•8 

Wild    . . 

■ 

. .  +  -02    .  . 
.  .  -1-  -04    .  . 
. .  +  -10    . . 

..    -0151  .. 
..    -0301  .. 
..     0753  ,. 

•08 
■15 
•38 

From  this  table  it  appears  that  Wild's  sacoharimeter  affords  the 
greatest  exactness,  Soleil' s  the  next,  and  Ventzke's  is  the  lowest 
of  the  three. 


As  an  advantage  of  Wild's  instrument,  may  be  mentioned  the 
fact  that  the  exactness  of  observation  does  not  diminish  so  rapidly 
with  colored  solutions  as  in  the  other  two  sacoharimeters. 

\_Note  hj  Translator. — Having  occasion  to  make  numerous 
polarizations  of  sugar,  sometimes  nearly  every  day,  I  provided 
myself  with  a  Wild's  large  apparatus  of  the  newest  form,  made  by 
Hermann  and  Pfifter  of  Berne,  and  sold  at  a  price  half  as  great 
again  as  that  of  the  others.  After  a  long  and  patient  scries  of 
trials  with  it,  I  was  obliged  to  abandon  it  and  fall  back  upon  a 
Duboscq's  Soleil,  with  which  I  can  do  my  work  satisfactorily. 

I  should  not  bring  up  this  fact  in  the  face  of  the  evidence  in  the 
text,  if  it  were  not  for  two  considerations  : — 

1  st.  The  importer  told  me  that  he  had  complaints  from  every 
purchaser  of  a  Wild's  instrument  bought  of  him. 

2d.  I  put  the  instrument  into  the  hands  of  all  my  scientific 
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friends  who  arc  in  the  habit  of  visiting  my  laboratory — some  of 
them  sugar  chemists — and  not  one  could  get  satisfactory  results 
vrith  it.  There  was  so  much  uncertainty  about  the  vanishing  and 
reappearing  points  of  the  lines  that  the  same  observer  could  never 
make  two  coincident  observations,  nor  could  two  observers  agree. 

If  a  Wild's  polarizer  could  be  made  so  that  the  lines  should 
vanish  utterly  and  then  return  by  moving  the  graduated  circle 
only  one  or  two  divisions,  it  needs  no  argument  to  show  that  it 
would  be  an  almost  perfect  scientific  apparatus. 

It  is  fair  to  say  that  my  experience  with  it  has  been  confined  to 
only  two  instruments,  my  large  one,  and  a  smaller  one  of  the 
earlier  pattern. — J.  M.  M.] 

The  result  of  a  saccharimetrical  determination  will  obviously 
be  more  exact  the  greater  the  number  of  readings  that  serve  to 
fix  the  mean. 

The  following  series  of  observations  in  which  a  Ventzke's 
saccharimeter  and  a  sugar  solution  of  mean  concentration  was 
used,  was  made  for  the  purpose  of  determining  the  number  of 
observations  that  must  be  made  in  order  to  arrive  at  a  tolerably 
sure  result.    It  shows  that  ten  observations  are  perfectly  sufficient. 

1 .  Mean  of  5  observations :  — 

55-94  ±  -5     .  .    55-92  ±  -15     .  .     56-34  ±  -15 

55-  96  ±  -3     . .    56-00  ±  -25     .  .     56-12  ±  -35 

56-  18  ±  -25  ..    56-10  ±  -20    ..    55-88  ±  -15 

Deviation  from  the  general  mean,  ±  -23 

2.  Mean  of  10  observations  : — 

56-13  ±  -4    . .    56-06  ±  -35    . .    56-04  ±  -4 
56  11  ±  -4    ..    56-02  ±  -35    ..    56-03  ±  -35 

55-  99  ±  -3    ..    56-14  ±  -35    ..    56-00  ±  -35 

Deviation  from  the  general  mean,  ±  -075 

3.  Mean  of  15  observations  : — 

56-  07  ±  -5    . .    56-03  ±  -35    . .    56-05  ±  -35 

Deviation  from  the  general  mean,  ±  -02 

4.  Mean  of  all  45  observations,  56-05.- 

These  results  can  be  transferred  to  the  case  of  the  Soleil's 
saccharimeter    without  scrapie,  and,  since  the  error  of  the 
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instrament  remains  tolerably  constant  for  all  parts  of  the  scale, 
and  occurs  alike  with  normal  solutions,  they  can  be  regarded 
directly  as  percentages.  Nevertheless,  for  exact  determination  of 
this  instrumental  error,  the  amounts  of  sugar  corresponding  to 
them  must  be  calculated. 
"We  have — 

Grm.  in  100  c.  c. 
Exactness  as  determined  By  Solcil's        By  Ventzke's 

hy  observations.  apparatus.  apparatus. 

5  =  ±  -23    scale  div.    . .       0-376       . .  -0599 

10  =  ±  -075    „  ..       -0123       ..  -0195 

15  =  ±  -02     „  . .       -0033       . .  -0052 

Comparative  Test  of  the  Three  Saccharimeters  ly  Observations  made 
upon  the  same  Solution. 

For  these  experiments  three  solutions  of  pure  sugar  vrero 
employed. 

Each  of  these  was  tested  by  the  three  saccharimeters  and  so 
many  observations  made  that  the  result  was  certain  up  to  '2  or  -3 
per  cent,  of  the  sugar  contents  of  the  dry  substance. 
The  following  are  the  resulting  figures  : — 

12  3 

SoleU   99-97    ..    99-90    ..  99-68 

Ventzke  . .  . .  99-90  . .  99-92  , .  99-81 
Wild    100-12    ..  100-16    ..  99-90 


Mean       ..     ..  100-       ..    99-99    ..  99-80 
±  -11  ±  -11         ±  -11 

The  error  due  to  the  difference  of  the  saccharimeters  can  be 
reckoned  at  ±  "12  per  cent  of  the  sugar. 

Determination  of  the  Personal  Error. 

When  several  observers  use  the  same  Solcil's  or  Ventzke's 
apparatus,  it  generally  happens  that  there  is  a  constant  difference 
between  the  observations. 

In  order  to  establish  the  amount  of  this  difference  exactly,  it  is 
obviously  necessary  to  make  a  considerable  number  of  observations 
and  take  the  mean  thereof. 
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Siicli  a  series  of  experiments  shows,  first,  that  the  errors  of  the 
instrument  are  unequal  for  difierent  eyes,  and  secondly,  this 
individual  difference  becomes  apparent,  since  each  eye  finds  the 
uniformity  of  color  of  the  two  discs  in  one  or  another  point  of  the 
scale. 

In  order  to  test  these  dififerences  the  following  phservations  were 
made,  in  which  Drs.  Bettendorf,  Kemp,  and  Sellers,  and  Professor 
Wiillner  had  the  kindness  to  assist.  A  Ventzke's  saccharimeter, 
made  by  J.  Gr.  Greiner,  of  Berlin  was  employed,  and  the  observa- 
tions were  uniformly  made  with  the  transition  tint. 

In  the  first  experiments  a  sugar  solution  was  employed  which 
contained  22"869  grms.  pure  sugar  in  100  c.  c. 

The  readings  given  with  the  water  tube  and  sugar  tube,  200  mm., 
are  the  mean  of  three  series  of  five  consecutive  observations. 


Otserver. 

No.  of  obser- 
vations. 

Tube  with 
water 

determina- 
tion of 
zero. 

Tube  with 
sugar. 

Rotation  of 
ray. 

Sugar  in  100 
c.  c. 

Sugar  in  per 
cent. 

Wiillner  , . 

15 

— •45±-30 

87-14+-26 

87-59 

228154 

99-77 

Bettendorf. . 

15 

— •29±-41 

87-39±-49 

87^68 

22^8389 

99-87 

Kemp  .... 

15 

—•11  ±-45 

87-74±-40 

87^85 

22^8832 

100-06 

Zollers  .... 

15 

-I--22  +  -33 

88-15±^40 

87-93 

22-9040 

100-15 

Landolt   . . 

15 

-f  •59±-28 

87^92±-35 

87^33 

22-7477 

99-47 

Mean  .... 

75 

-f-01 

87-67 

87-68 

22-8378 

99-86 

Error  .... 

±•52 

±•50 

±•50 

-+--0782 

±-34 

In  a  second  series  of  observations  the  essays  were  made  simply 
with  a  tube  filled  with  sugar  solution,  the  zero  being  taken  as 
uniform  and  correct  for  all  the  observers.  The  amount  of  sugar 
in  the  solution  used  was  unknown  ;  in  calculating  the  sugar  con- 
tents, the  di-y  substance  gave  a  mean,  as  unity,  from  the  whole 
number  of  obsen-ations. 
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Ob- 
server. 

No.  of 
obser- 
vations. 

Mean  of  rotation 
observer. 

General 
Mean. 

Sugar  in 
grammes 
to  100  c.c. 

Sugar  in 
per  cent. 

W. 

10 
10 
10 

56-3H--35 
55-37  +  -35 
55-34  +  -50 

55-34+-03 

14-4150 

99-46 

.  B. 

10 
10 
10 

55-06  +  -50 

54-  99  +  -25 

55-  17±-45 

55-07±-09 

14-3446 

98-98 

K. 

5 
5 

55-58+-45 
55-78±-35 

55-68±-10 

14-5035 

100-07 

T. 

5 
5 

56-00+-50 
56-10+-60 

66-05±-05 

14-5999 

100-74 

L. 

15 
15 
15 

56-07+-50 
56-03  +  -35 
56-05±-35 

56-05±-02 

14-5999 

100-74 

Mean. . 
Error. . 

125 

55'64 
±•50 

14-4930 
±-1276 

100  00 
±-88 

From  these  two  tables  it  is  seen  that  the  results  which  different 
observers  obtain  with  Ventzkc's  sacchaiimeter  may  differ  from  the 
mean  about  ±-50  of  a  division. 

This  error  remains  in  all  parts  of  the  scale  the  same,  since  the 
colour  is  always  the  same  [colour  of  the  discs. — Tr.],  and  therefore 
■when  the  zero  has  been  determined  for  each  eye,  as  in  the  first 
series  of  experiments,  the  rotations  of  the  ray  by  the  sugar  solu- 
tion are  found  to  be  accordant.  Yet  table  No.  1  gives  a  deviation 
of  ±-3  that  may  depend. in  part  upon  the  ordinary  error  of  obser- 
vation. If  the  zero  is  left  out  of  the  account  the  discrepancy 
among  the  different  observers  amounts  to  -5  of  a  di^-ision,  or,  with 
the  normal  solution  to  -5  per  cent,  of  the  dry  substance. 

In  a  diluted  fluid — such,  for  example,  as  that  employed  in  series 
2 — the  influence  of  this  error  upon  the  calculation  of  the  amount 
of  sugar  is  naturally  greater,  amounting  here  to  -88  per  cent- 
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B  .. 

..    K  .. 

..    T  .. 

..  L 

B    . . 

..    K  .. 

..    L  .. 

..  T 

W  .. 

..    K  .. 

..    T  ., 

. .  L 

The  above  experiments  show,  further,  that  there  is  a  definite 
individual  difference  of  the  eye  in  relation  to  uniformity  of  colour. 
If  the  five  ohservers  bo  arranged  according  to  the  direct  readings 
obtained,  we  have  the  following  scries  which  agree  very  closely: — 

SERIES.  LOWEST  KEABIirG.  HIGHEST  KEADINC. 

J   ("Water  .  ."W  .. 

I  Sugar  .."W  ,. 
2.     Sugar  ..B  .. 

"With  Wild's  polarizer  it  is  probable  that  the  personal  error 
would  mostly  disappear,  since  in  this  the  eye  has  not  to  make  a 
comparison  of  shades  of  color,  but  only  to  observe  the  disappearance 
of  the  black  lines  of  interference,  and  the  appearance  of  the  bright 
spot  upon  the  crossed  threads.  The  following  series  of  experiments 
show,  in  fact,  that  this  instrument  gives  a  considerably  closer 
agreement  in  the  readings  of  different  observers  than  Soleil's  or 
Ventzke's. 

A  solution  of  23-210  gims.  of  pure  sugar  in  100  c.c.  was  employed, 
and  the  rotation  of  the  ray  determined  in  a  tube  200  mm.  long  iu 
homogeneous  light. 

The  readings  were  taken  in  one  quadi'ant,  the  experiment  being 
simply  to  test  the  observers,  and  six  consecutive  obseiTations  were 
made,  the  mean  of  which  is  given  in  the  table  in  next  page. 

These  experiments  give  the  difference  between  the  determined 
rotation  of  the  ray  as  merely  ±-057o,  which  in  the  solution  used 
coiTesponds  to  -0433  gnn.  of  sugar  in  100  c.  c.,  or  to  19  per  cent, 
of  the  dry  substance. 

The  ordinary  mean  error  of  the  instniments,  40°,  is  very  little 
expected. 

With  Wild's  polarizer,  therefore,  we  hardly  need  consider  the 
individual  eiTor,  especially  when  the  scries  of  observers  arranged 
according  to  the  increment  of  the  angle  of  rotation  shows  no 
agi-eemcnt  whatever.  Thus 

Tube  with  water      N.  . .  K.  . .  L.  . .  T.  . .  B. 
„     „    sugar      B.  . .  W.  . .  L.  . .  T.  . .  K. 
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Ob- 
server. 

No.  of  ob- 
servations. 

Tube  with 
water. 

Tube  with 
sugar. 

Angle  of 
rotation. 

Sugar  in 
100  c.  c. 

Sugar 
in  per 
cent. 

K. 

Mean 

6 
6 
6 
18 

90-280 
90-147 
90-253 

90-226  +  -066 

59-547 
59-547 
59-547 

59-547±  -00 

30-679'- 

23-0952 

99-89 

L. 

Mean 

6 
6 
6 
18 

90-230 
90-213 
90-250 
90-231±-018 

59-583 
59-533 
59-5-20 

59-545±  -03 

30-686° 

23-1004 

99-92 

W. 

Moan 

6 
6 
6 
18 

90-193 
90-180 
90-200 

90-191  +  -010 

59-487 
59-493 
59-470 
59-483+-011 

30-708° 

23-1170 

99-99 

T. 

Mean 

6 
6 
6 
18 

90-280 
90-307 
90-193 
90-260  +  -057 

59-537 
59-650 
59-530 

59-539±-010 

30-721° 

23-1268 

100-03 

B. 

Mean 

6 
6 
6 
18 

90-257 
90-250 
90-283 

90-263  +  -016 

59-467 
59-477 
59-463 

59-469  +  -007 

30-794° 

23-1817 

100-27 

Gen  m'n 
Error 

90 
2 

90-234° 
±-036 

59-5165° 
±•039 

30-7175° 
±-0575° 

23-1242 
±0-433 

100  02 
±  -19 

The  following  table  I.  [page  551]  contains  only  the  results  of  th 
polarization  of  the  whole  crude  heet-root  sugar  employed  in  tho 
experimental  refining.  In  reference  to  this  tho  following  remarks 
may  be  made  : — 

1.  For  the  determinations  by  the  different  saccharimeters  the 
rule  adopted  -was  to  weigh  out  a  special  quantity  of  crude  sugar 
for  each  instrument ;  the  difFcrcnccs  apparent  in  the  results  are 
to  be  referred  to  some  inequality  in  the  substance  itself. 

The  samples  taken  out  of  different  parts  of  the  cask,  and  well 
mixed,  were  kept  in  two  pound  flasks,  and  the  substance  to  be 
weighed  taken  out  of  the  middle  of  these  lots. 
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T.VBLE  I. 


Wild's  Saccha- 
rimeter. Landolt. 

e's  Saccha- 
'.  Landolt. 

Soleil's  Saccharimeter. 

Mean 

sample. 

Landolt. 

Lotman. 

Lotman  & 
Landolt. 

value 
adopted. 

ation  at 
iln.  . 

bo 

No.  of  1 

Ventzk 
1  rimcter 

Direct 

Invrtd 

Direct 

Invrtd 

Direct 

Invrtd 

Direct 

Invrtd, 

Polariz 

Polariz 

1 
± 

95.7 

95-0 

95"2 

95-0 

•  • 

•  • 

95.4 

95-0 

y  J  u 

J\)  X 

9 

JO  ^ 

92'8 

93.9 

93.9 

93'0 

93.9 

93.9 

JO  A 

JO  A 

■J 

o 

94'9 

0 

93.9 

93'0 

yt  0 

94"3 

94.5 

94 -."^ 
y^  t> 

yT  0 

94-7 

4 

93'5 

no. 4 

93.3 

93"0 

19-0 
y.6  V/ 

92'5 

JO  0 

93.5 

93.5 

09. Q 

J  Zi  y 

y.&  u 

K 
O 

94-7 

95'0 

94'5 

J^  0 

94.4 

j^  y 

94-4 
y^  "x 

y  T  X 

04 .1 

y^  0 

R 
U 

93.9 

0 

93'0 

93'1 

93 '5 

93-0 

y^i  0 

9.'?-l 
y  0  X 

Jt  V 

JO  X 

JO  u 

7 

92-9 

Q9-1 

91-9 

91'8 

91-8 

92-1 

J  X  y 

92"0 

09-4 

J£i  ^ 

93'6 

g 

93-9 

JO  i 

93'0 

93.4 

93'7 

93-5 

•  * 

JO  1 

93.5 

JO  \J 

94.4 

9 

000 

93.7 

93'6 

93-6 

93.5 

93"6 

93.5 

Q4'7 
y^  t 

96'5 

10 

U I  J 

92'0 

92'0 

94-9 

92-0 

090 
j^  yj 

92'0 

J£i  X 

92'7 

1 1 

1  L 

93'6 

Q9-1 

93-5 

93-2 

JO  0 

93'1 

JO  ^ 

JO  X 

JO  X 

93'1 

12 

94'4 

UO  V 

93.9 

93.9 

93'7 

94.9 

*  ■ 

•  " 

93-8 

94-0 

JO  u 

93.5 

91'9 

y  X  0 

91-8 

92  "1 

92-0 

92-0 

91-9 

920 

J  L  0 

93"2 

14 

93'1 

92"7 

92-0 

90'5 

900 

93'2 

92-9 

930 

920 

93'2 

15 

yz  0 

93.3 

92'0 

94-0 

93.7 

Q4'0 

J^  V 

93.7 

94-0 

93-7 

Jii  0 

94*0 

y  X  0 

•  • 

91'2 

91"8 

•  • 

*  • 

91-5 

91-8 

Jj!i  0 

92"9 

1  7 

92-9 

yz  0 

•  • 

92-8 

93'0 

•  • 

•  • 

92-8 

930 

J  A  0 

92"7 

1  ft 
1  o 

94-3 

JO  0 

94"0 

9.'?-4 

•  • 

93-8 

93-4 

y  0  0 

94'1 

1  Q 

Q9'7 

99-7 
j^  t 

yz  1 

92"5 

93'0 

92-6 

930 

JO  A 

yv  ^ 

20 

93'4 

92-9 

93-2 

93-0 

930 

93-0 

93-2 

930 

92-7 

94-2 

21 

93-9 

93-6 

93-4 

93-5 

93-0 

93-5 

930 

93-5 

94-1 

22 

92-6 

90-5 

90-9 

900 

93-0 

92-0 

92-5 

91-6 

92-8 

91-6 

92-7 

94-7 

23 

90-3 

90-4 

91-0 

90-7 

90-6 

90-7 

90-0 

90-6 

24 

92-2 

93-3 

93-5 

94-0 

93-8 

93-6 

93-8 

93-4 

94-6 

25 

92-1 

92-0 

92-5 

92-0  92-6 

92-8 

94-0 

26 

90-5 

90-6 

90  ■  6 

900 

91-0 

900 

90-8  90-0 

90-1 

90-5 

27 

910 

91-8 

92-0 

90-6 

90-6 

9m[91-3 

91-5 

93-7 

28 

91-5 

92-5 

92-5 

920 

92-4 

92-0  92-4 

91-4 

91-8 

29 

9()'7 

89-4 

90-3 

89-4 

89-0 

89-5 

89-2 

89-5 

90-4 

91-7 

30 

91-7 

91-3 

91-9 

91-0 

92-0 

91-3 

92-0 

92-9 

92-3 

31 

9l'o 

89-7 

90-3 

89-2 

90-5 

900 

90-4 

89-6 

90-2 

91-4 

32 

89-3 

89-4 

88-9 

89-5 

89-0 

89-4 

89-0 

90-6 

90-7 

33 

86-6 

86-8 

86-9 

86-7 

87-0 

86-7 

87-0 

88-4 

86-6 

By  long  standing  of  these  bottles,  with  occasional  opening,  the 
sugar  on  the  surface  lost  water,  while,  on  the  contrary,  the  lower 
parts  took  up  moisture  as  might  be  seen  by  their  changed 
appearance. 
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That  the  standiug  of  the  bottles  for  several  weeks  caused  a 
difference  in  the  sugar  contents  of  the  samples  taken  therefrom, 
is  shown  by  an  experiment  made  with  crude  sugar  No.  5,  yiz.  : — 
A  sample  from  upper  layer  =  94-00  per  cent,  sugar. 
„       „       „    middle    „    =  93-80  „      „  „ 
„       „       „    lower     „    =  93-70  „      „  „ 
Hence  the  possible  error  due  to  the  variation  of  the  sample 
may  be  from  1  to  3  per  cent. 

2.  Polaiizations  were  made  not  only  by  myself  but  by  HeiT 
Lotman,  of  Amsterdam.  In  most  cases  the  results  agreed  jery 
closely,  and  the  table  furnishes  a  proof  that  the  various  above 
investigated  errors  with  which  saceharimctrical  determinations  may 
be  burdened,  very  frequently  neutralize  each  other.  If  we  take 
the  difference  between  the  highest  and  lowest  direct  polarization 
of  each  sugar,  and  find  the  mean  value  of  the  33,  we  got  the 
number  97. — Journal  fur  pracMische  Chemie,  CHI. 

(To  be  continued.) 


SUGAR  DETERIOEATION. 

BiEsmrGHAM,  25,  8,  1873. 
To  THE  EwTOE  OF  "  The  Suoak  Cane." 

Sin, 

It  is  very  satisfactory  to  learn  from  your  August  number  that 
scientific  attention  is  being  directed  to  the  change  that  takes  place 
in  raw  sugar  during  the  voyage  from  the  place  of  production  to 
Europe. 

This  occasional  deterioration  in  cargoes  of  Muscovado  and 
Concrete,  causes  more  annoyance  both  to  planters,  merchants,  and 
buyers  than  anything  else  connected  with  the  trade.  If  the  cargo 
is  sold  after  landing,  the  grower,  when  he  sees  liis  sugar  sold  at  a 
lower  price  than  that  realised  for  his  neighbour's  produce,  thinks 
that  the  merchant  has  failed  in  obtaining  a  fair  value  for  his  goods ; 
if  sold  by  shipped  sample  imd  the  bulk  proi  es  inferior,  then  the 
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buyer  thinks  himself  ill-used  by  the  seller,  and  in  cither  case,  the 
loser  throws  the  blame  on  the  merchant. 

In  any  enquiry  into  the  causes  of  this  deterioration,  the  first 
step  is  to  determine  the  circumstances  under  -which  it  occurs.  My 
experience  is  mainly  confined  to  one  of  the  smaller  West  Indian 
islands,  in  which  the  variation  of  temperature  does  not  exceed 
1 7  degrees ;  yet  our  importations  are  as  liable  to  suffer  as  those 
from  any  of  the  other  islands.  During  the  shipping  season  of 
1872,  the  highest  point  registered  in  the  shade  at  mid-day  being 
88°  Fahrenheit,  and  the  lowest  at  night  71°,  the  mischief  could 
hardly  arise  from  extremes  of  heat  and  cold  during  shipment. 

Moreover,  when  two  cargoes  are  shipped  in  succession,  the  sugar 
being  fi-om  the  same  estates,  the  loading  of  the  second  vessel 
beginning  directly  that  of  the  other  is  finished,  the  condition'  of 
the  two  on  arrival  may  be  quite  dissimilar.  In  some  seasons,  the 
present  for  instance,  there  is  a  gi-eat  complaint  of  deterioration ; 
in  others,  very  little ;  indicating  that  the  state  of  the  weather, 
either  during  the  process  of  manufacture  or  whilst  the  cane  is 
growing,  has  an  important  bearing  on  the  question. 

The  next  point  for  consideration  is  the  influence  of  the  soil 
upon  which  the  cane  was  grown ;  whether  all  Muscovado  sugars 
are  equally  liable  to  suflPer,  or  only  the  produce  of  one  description 
of  soil?  Does  the  produce  of  the  calcareous  soils  of  Barbadocs 
and  Antigua,  of  the  alluvial  plains  of  Trinidad  and  Porto  Eico 
and  of  the  volcanic  dilris  of  St.  Kitts,  Nevis,  and  Montserrat,  all 
deteriorate  alike  ?  It  is  well  known  that  the  difficulties  in  the 
manufacture  of  sugar  vary  with  the  nature  of  the  soil  on  which 
the  cane  is  grown;  and  it  is  possible  that  the  produce  of 
some  soils  may  likewise  be  more  liable  than  that  of  others  to  bo 
affected  by  being  kept  for  a  month  or  more  in  the  close,  steaming 
hold  of  a  vessel ;  just  as  some  samples  of  raw  sugar  when  kept  in 
close  stoppered  bottles  turn  acid  sooner  than  others. 

This  is,  however,  a  question  the  solution  of  which  I  must  leave 
to  those  who  can  give  the  result  of  their  experience  as  to  the 
effect  of  the  voyage  on  sugar  made  in  different  colonies; 

Yours,  &c., 

C.  D.  SrcitGE. 
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Stocks  oe  Sugae  in  the  Chief  Maekets  of  the  Would  on  the 

1st  AtTGUST,  foe  ThEEE  TeABS,  in  IHOtrSAIfDS  OF 

tons,  to  the  neaeest  thousand. 


1873. 

1872. 

1871 

. .  124  .. 

..  171 

,  .  .    76  . . 

..    39  .. 

. .  50 

4  .. 

3  .. 

4 

Gennany  (Zollveroin)    ,  , 

59  .. 

,.    36  .. 

. .  41 

9  . . 

5  .. 

5 

207 

271 

Consumption  of  Sugae  in  Eueope  and  the  United  States,  fob 


Theee  Yeaes  ending 

1st  August,  in 

THOUSANDS 

OF  IONS. 

1873. 

1872. 

1871. 

  661  . 

. ..  689  . 

..  705 

  381  . 

. ..  273  .. 

..  266 

Geimany  (ZoUverein) 

  150  . 

. ..  201  . 

..  220 

Holland  

  147  . 

...    23  . 

. .  26 

Six  other  Untrepdts  , 

  63  . 

...     89  .. 

..  113 

Total  in  Europe 

1,402 

1,275 

1,328 

Estimated  Ceop  of  Beet  Eooi  Sugae  on  the  Continent  of  Eueope, 
FOK  the  ensuing  Season,  compaeed  tvith  that  of  the  theee 
PEETiors  Seasons. 
fFrom  Licht's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons.  Tons. 

France   395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (Zollveroin)  260,000  ..  189,000  ..  263,000  ..  217,000 

Austro-Hungary          205,000  ..  162,000  ..  182,000  ..  151,000 

Russia  and  Poland  ..  150,000  ..    90,000  ..  135,000  ..  133,000 

Belgium    80,000  . .    72,000  . .    56,000  . .  44,000 

Holland  and  other 

Countries   35,000..    25,000..    17,000..  12,000 


Total  1,125,000      873,000      942,000  846,000 


SUGAE  STATISTICS— GEEAT  BEITAIlSr. 
To  ISin  Septembeb,  1873  and  1872.    In  Thousands  op  Tons,  to  the  JTeahest  Thousand. 


O 

3 


STOCKS 

IMPORTS. 

DELIVERrES. 

1 

1 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

Jontisn  West  incua 

35 

4 

2 

32 

73 

75 

85 

16 

11 

49 

161 

148 

67 

13 

11 

33 

124 

94 

Jlntisn  Jciust  inoia 

14 

2 

16 

8 

19 

4 

23 

17 

15 

5 

20 

15 

2 

1 

3 

4 

12 

3 

12 

11 

38 

37 

13 

3 

12 

12 

40 

39 

4 

8 

3 

27 

42 

45 

8 

13 

17 

52 

90 

101 

9 

7 

15 

37 

68 

65 

Porto  Eico,  &c.  . . 

IZ 

A 
*t 

1  Q 

4 

OA 

1 
1 

1 

I  o 

Ad. 

97 

Jit 

A 

17 

X  1 

g 

29 

18 

Manilla  &  Java  . . 

28 

8 

2 

38 

15 

24 

9 

7 

6 

46 

40 

17 

6 

7 

8 

38 

48 

3 

27 

2 

5 

37 

23 

11 

59 

5 

11 

86 

77 

9 

45 

4 

11 

69 

69 

2 

!  2 

2 

25 

8 

6 

18 

57 

59 

29 

10 

8 

29 

76 

71 

Total,  1873  . . 

90 

62 

7 

70 

t 

229 

185 

188 

138 

59 

160 

545 

506 

163 

106 

57 

138 

464 

419 

Total,  1872  .  . 

69 

35 

9 

72 

44in( 

;rease 

148 

108 

60 

190 

39inc 

rease 

120 

99 

57 

143 

45in( 

reasg 
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STATE  AiSTD  PROSPECTS  OF  THE  SUGAR  MARKET. 


Duriiig  the  past  month,  the  most  notable  feature  in  the  sugar 
market  has  been  the  sudden  and  remarkable  stagnation  in  the 
refined  trade,  -which  set  in  very  early  in  the  month,  and  the  pre- 
monitory symptoms  of  -which  -were  alluded  to  in  our  last  report. 
The  cause  of  this  sudden  and  considerable  depression  is  not  difficult 
to  assign — it  cannot  be  traced  to  any  falling  off  in  the  consumption, 
and  it  can  scarcely  be  doaibtcd  that  the  continuous  inundation  of 
our  refined  markets  -\vitli  Foreign  sugar,  at  prices  abnomially  and 
ruinously  low,  has  at  length  told  its  tale.  The  effects  have 
been  felt  by  our  refiners,  and  manifested  by  a  diminution,  or  in 
some  cases  by  a  cessation  of  work,  and  although  the  crisis  is  no-w- 
passed,  and  a  moderate  business  in  refined  is  being  transacted,  the 
result  is  apparent  in  a  reduction  in  the  price  of  both  loaf  and 
crushed  of  Is.  6d.  to  2s.,  and  in  the  lo-wer  qualities  pieces  of  2s.  6d. 
to  3s. 

A  Tcry  peculiar  and  noteworthy  feature  however  in  this  general 
decline  is  to  be  found  in  the  steady  attitude  of  the  Raw  market. 
Notwithstanding  that  the  statistics  of  this  month  show  no  sensible 
abatement  in  the  amount  of  stock,  and  although  the  actual 
business  transacted  has  been  restricted,  holders  have  continued 
firm  in  their  demands  and  little  quotable  change  can  be  said  to 
have  occurred. 

No.  12  Havana  afloat  is  quoted  at  26s.  6d.  to  27s.  per  cwt., 
against  27s.  at  the  end  of  August ;  fair  to  good  refining  Musco- 
vadoes,  at  21s.  6d.  to  22s.  Cd.,  show  no  change,  whilst  middling 
to  good  bro-wn  Bahia  is  worth  17s.  6d.  to  18s.  6d.,  against  18s.  to 
19s.  Some  reason  for  the  comparative  firmness  of  Raw  is  to  be 
found  in  the  circumstance  that  the  stock  of  low  sugar,  especially 
in  London,  bears  an  unusually  large  proportion  to  the  whole,  and 
as  low  sugars  are  at  present  almost  neglected  by  refiners,  these 
find  their  choice  more  limited.  The  high  price  of  malt,  on  the 
other  hand,  disposes  brewers  to  enter  the  sugar  market  for  low  sorts. 
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UPON    THE    ACTION    OF    WATEE    AND  VAEIOTJS 

NEUTBAL  SALT  SOLUTIONS  UPON  CANE  SUGAR. 

By  Dh.       L.  CLisEN. 

Erdman's  Joum.  Fraki.  Chem.,  103. 
TrantUted  for  the  Atner.  Ohem.  by  J.  M.  Merrick,  B.Se. 

That  cane  sugar  suffers  a  molecular  change  under  the  influence 
of  water  and  heat  which  resembles  that  brought  about  by  diluted 
acids,  was  first  shown  by  Soubeiran.*  Later  Berthclotf  showed 
that  cane  sugar  heated  to  100°  C.  with  water,  is  gradually  changed 
into  grape,  i.  e.,  fermentable  sugar,  and  that  this  reaction  is  con- 
siderably hastened  by  the  presence  of  chloride  of  calcium  and 
chloride  of  ammonium. 

Maumone|  pointed  out  the  similar  fact  that  cane  sugar  in 
contact  with  pure  cold  water  gradually  goes  over  into  grape  sugar. 
\Vc  owe  the  most  extensive  researches  upon  this  subject  to 
Bcchamp,§  who  observed  the  influence  of  pure  water  and  of  solu- 
tions of  various  salts  upon  sugar.    He  obtained  almost  the  same 

»  Joiirn.  del'har.  [3]  1,  4G9.  Erd,  Joum.   Prakt.  Chom.  27,  281.  Biot. 
Compt.  Ecnd.  16,  528. 
t  Ann.  de  Cliim.  et  Ph.  83,  106. 

}  Transformation  dvi  Sucre  de  cannc  par  raotlon  de  I'eau  pure.  Compt. 
Rend.,  39,  914. 

§  Sur  rinfluenco  de  I'eau  pure,  etc.,  sur  le  aucro  de  canne.  Compt  Rend., 
40,  436.    Erdmann's  Joiuii.  Prakt.  Chcm.,  74,  459  ;  09,  433, 
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results  as  the  previouslj-  mentioned  investigators,  i.e.,  he  could 
show  that  cold  water  gradually  changes  canu  bugur  into  glucose, 
hut  at  tho  same  time  he  arrived  at  the  highly  noteworthy  results, 
viz.,  that  the  presence  of  certain  neutral  salts  prevented  this 
change,  either  wholly  or  in  part.  Bechamp  came  to  tho  conclusion 
that  the  change  of  cane  sugar  into  glucose  is  really  conditioned  hy 
some  mould  formation  [schimmelbildung]  that  goes  on  in  the 
solution. 

By  my  own  experiments,  to  he'  be  mentioned  later,  I  have 
controverted  essentially  the  observations  of  Bechamp,  to  which  I 
shall  return;  but  I  have  sought  to  exhibit  in  another  and  safer 
way  a  proof  of  the  molecular  alteration  of  cane  sugar  and  its  change 
into  fruit  sugai'. 

Bechamp  confined  himself  to  showing  the  change  by  a  lessening 
of  the  rotation  of  the  plane  of  polarization,  and  since  some  of  his 
salt  solutions  produced  an  almost  constant  diminution  of  rotation, 
he  believed  himself  obliged  to  conclude  not  that  there  was  a  forma- 
tion of  fruit  sugar,  but  that  there  was  a  similar  rotation-diminishing 
combination  of  these  salts  with  cane  sugar,  such  as  was  earlier 
shown  by  Biot  in  the  case  of  tartaric  and  boracie  acids  with  sugar, 
and  later  by  Sostmann*  in  caustic  alkalies  and  sugar. 

I  convinced  myself  of  the  formation  of  fruit  sugar  as  well  by  tho 
capacity  of  the  sugar  solution  to  reduce  Fohling's  alkaline  copper 
liquid  as  by  the  diminution  of  rotation. 

In  every  case  a  reduction  occurs,  is  confirmed  the  fact  that  ^ 
molecular  alteration  of  the  cane  sugar  has  taken  place. 

At  the  same  time  I  examined  sugar  solutions  with  and  without 
salts,  and  not  only  by  allowing  them  to  stand  at  ordinary  tempera^ 
tures,  but  by  investigating  their  capacity  of  reduction  with  tho 
aid  of  heat. 

In  no  case  did  my  experiments  last  so  long  as  those  of  Bechamp. 
He  allowed  sugar  solutions  to  stand  from  9  to  17  months,  and 
examined  them  from  time  to  time. 

In  this  case  the  formation  of  mould  is  inevitable,  and  we  have 
only  to  decide  whether  the  sugar  has  been  infested  by  the  mere 


*  Zcitsohrift  fiir  Eubenzacker  fabk,  10,  272, 


Nov.  1,  1873.  THE  SUGAR  CAJSTE. 


559 


influence  of  water  and  salts  or  tho  fungi  formed  have  acted  as  a 
ferment. 

The  maximum  duration  of  my  experiments  was  five  days,  and 
in  this  time  no  trace  of  the  formation  of  motild  was  to  be  detected. 

Only  thus  did  it  seem  to  mo  possible  to  obtain  a  result  which 
should  not  be  influenced  by  the  rapid  formation  of  fungi  in  the 
solution.  On  the  basis  of  tliese  experiments  I  came  to  the  con- 
clusion that  cane  sugar  in  the  presence  of  pure  water  as  well  as 
certain  salts,  gradually  changes  into  fruit  sugar,  and  not  in  conse- 
quence of  a  formation  of  mould  j  but  apparently  in  consequence  of  a 
reaction  similar  to  that  of  diluted  acids  upon  sugar. 

I  refer  briefly  to  Bechamp's  experiments,  first  in  order,  to  be  able 
to  directly  compare  his  results  with  my  own,  to  be  given  further  on. 
bechamp's  expeeimenis. 

Bechamp's  first  paper  appeared  in  1855.  He  limited  himself  at 
that  time  to  the  investigation  [of  the  action]  of  pure  water,  and 
water  containing  chloride  of  zinc  and  chloride  of  calcium,  upon 
cane  sugar. 

The  amount  of  rotation  of  the  ray  was  measured  by  a  Soleil's 
saccharimeter  with  tubes  200  mm.  long. 


Botation  of  Plane  of  Polarization. 


dissolved  in  100  c.c. 
of  the  following 
fluids. 

1854. 

185.'). 

16  May. 

17  May, 

20  May. 

15  June. 

20  Aug. 

5  Feb. 

15°C. 

16°C. 

16-C. 

18°C. 

21°C. 

4-5°C. 

Distilled  water  .... 

23-88 

23-47 

22-85 

22-39 

17-28 

7-80 

22-32 

22-20 

22-10 

22-14 

22-27 

22-28 

Chloride  of  calcium.. 

22-34 

22-15 

22-10 

22-08 

22-14 

22-28 

>>     JJ  JJ 

22-34 

22-13 

22-17 

22-25 

22-22 

22-29 
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Bechamp's  full  treatise  upon  this  subject  appeared  in  1859.  In 
this  he  sets  forth  three  series  of  experiments  which  were  undertaken 
by  him  upon  the  influence  of  pure  water  and  various  salt  solutions 
upon  cane  sugar.  The  first  is  the  one  already  mentioned.  In  the 
second  Bechamp  sought  to  prevent  the  possible  influence  of  mould 
formation  by  the  addition  of  the  acids  of  arsenic,  chloride  of 
mercury,  and  creasote.  According  to  his  experiments,  bodies 
which  prevent  the  forming  of  mould  diminish  the  rotating  power 
of  the  sugar  solution. 

In  the  third  series,  water  that  had  been  boiled  and  kept  from 
access  of  the  atmosphere  was  employed.  No  mould  was  developed 
and  the  rotatory  power  was  undiminished. 

AU  the  experiments  of  Bechamp,  when  the  formation  of  fungi 
showed  itself — and  these  are  the  most  numerous — leave  us  in 
uncertainty  about  the  influence  of  the  salts  in  question  upon  cane 
sugar,  because  with  a  polarizer  we  cannot  show  whether  a  change 
in  the  sugar  solution  did  not  begin  before  the  formation  of  fungi 
which  was  completed  by  their  fermentation. 

The  main  result  of  Bechamp's  research  is  that  cold  water  docs 
not  alter  cane  sugar,  and  that  any  such  change  is  probably  merely 
the  consequence  of  a  formation  of  mould  acting  as  a  ferment. 

CtASEu's  EESEABCHES. 

About  the  method  of  investigation  and  the  nature  of  the  reageats, 
I  make  the  following  remarks. 

Good  refined  sugar,  whoso  percentage  in  chemically  pure  sugar 
had  been  previously  determined,  was  used  for  the  solutions.  These 
solutions  contained  on  an  average  about  10  per  cent,  of  sugar,  and 
the  salts  employed  were  added  in  very  small  amount  in  order  to 
establish,  so  far  as  possible,  the  relation  between  the  two  that 
exists  in  beet  juice. 

As  a  normal  amount,  0-2  grm.  of  gypsum  was  added  to  100  c.  c. 
of  the  sugar  solution,  and  the  other  salts  were  employed  in 
amounts  equivalent  to  the  gypsum. 

The  determinations  of  the  sugar  were  made  with  a  Yentzkc's- 
Soleil  apparatus,  which  gave  100°  of  right  polarization  with  the 
jiso  of  tubes  200  mms.  long,  and  a  solution  of  26-048  grras. 
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chemically  pure  sugar  in  100  c.c.  of  water. 

The  altered  sugar  solutions  were  tested  with  litmus  paper.  The 
change  occurring  in  them  was  tested  both  by  the  polarimeter  and 
by  their  action  upon  Fchling's  solution. 

To  this  end  5  grammes  of  the  solution  to  be  investigated  were 
diluted  to  about  100  c.  c.  and  heated  to  70°  to  80°  for  two  hours 
with  10  c.  c.  of  Fehling's  solution  of  which  1  c.  c.  correspond  to 
•005  grm.  of  fruit  sugar. 

The  separated  suboxide  of  copper  was  estimated  by  means  of  a 
very  dilute  chameleon  solution.  The  reduced  sugar  was  reckoned 
as  anhydrous  grape  sugar  CijHijOij. 

The  sugar  employed  was  always  first  tested  with  Eehling's 
solution  for  any  possible  trace  of  grape  sugar. 

Only  when  after  two  hours'  heating  of  the  blue  solution  no 
reduction  of  the  copper  was  remarked,  was  the  sugar  considered 
proper  for  the  use  of  this  research. 

In  polarizing,  the  mean  of  three  successive  well  agreeing  obser- 
vations was  taken  as  a  final  result.  The  error  of  observation 
amounted  in  the  various  experiments  from  -1°  to  ^2°. 

In  the  whole  three  series  of  observations  were  made,  and  obser- 
vations were  made  at  ordinary  temperatures  as  well  as  at  tempera- 
tures more  elevated. 

The  action  [of  the  salts]  was  never  continued  longer  than  five 
days,  since  the  formation  of  mould  always  began  after  this  lapse  of 
time.    In  this  research  no  such  formation  was  noticed. 

FIRST  SEBIES. 

The  sugar  employed  showed  by  the  polarimeter  98-5  per  cent. 
C,2H„0i„  tlic  rest  being  moisture.  Ifo  ponderable  residue  was  left 
on  burning  the  sugar.  The  solution  of  the  sugar  was  made  at  the 
ordinary  temperature.  Of  this  sugar  1 00  grms.  were  dissolved  in 
1000  c.c.  of  water.    Examination  of  the  solution  gave — 

I'OLARIZATIOS  DEGREES.  PER  CENT.  SUGAR. 

CKlcUlatod.        Found.  Calculated.     Found.  Difforcnco. 

37-81*  37-7  9-49  9^46  ^03 

»  Thus,  2C  048  :  100  ::  9-85  : 
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Of  this  solution  100  c.  c.  were  employed  for  each  experiment, 
and  the  solutions  which  had  stood  in  the  air  wero  made  up  to  100 
c.  c.  before  the  experiment. 

The  solutions  -svore  kept  in  heaker-glasscs  of  equal  size  covered 
■with  filter  paper.  The  experiments  of  this  scries  divide  themselves 
into  three  groups  according  to  the  duration  and  kind  of  action, 
viz. : — 

1.  Examination  of  the  pure  solution  immediately  after 
preparation. 

2.  Examination  of  the  solution  after  standing  three  days  at  the 
ordinary  temperature. 

(In  this  case  were  employed — 

a.  Pure  solution. 

i.     „       „    with  gypsum. 

<!.     ,,       „  ,,  and  chloride  of  ammonlum.f) 


a 

b 

c 

d 

e 

/ 

Puro  solution  as 
soon  as  made. 

00  c.c. 
ure  so- 
lution. 

■?>  s 

CO 

II  ^3 

«C5  - 

After  5  days 

standing 
and  3  hours' 

o 
o 

"  p. 

Calcu. 

Found 

Differen 

3  days  standing  at 
ordinary  temp. 

heating  at 
70°  E. 

Beaction  .... 

neut. 

neut. 

neut. 

neut. 

nout. 

neut. 

neut. 

w'kly 
acids. 

Polarization . . 

37-81 

37-7 

•11 

37^7 

37^8 

37-8 

37-5 

34-6 

Cane  sugar  . . 

9-49 

9-46 

•03 

9^46 

9-49 

9-49 

9-41 

8-72 

Invert,  sugar.. 

•00 

•00 

•00 

•025 

•00 

•000 

•021 

•454 

t  Here  belongs  the  remark  made  by  Stammer  (Dingl.  Polyt.  Journ. 
161,139),  that,  by  separately  boiling  neutral  .sugar  solutions  containing 
gypsum  and  chloride  of  ammonium  and  then  mingling  the  two,  a  strongly 
ucid  solution  is  obtained  in  a  short  time. 
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3.  Examination  of  the  solution  after  standing  five  days  at  the 
ordinary  temperature,  and  then  three  or  four  hours'  heating  in  the 
water-hath  to  70°  11.,  the  water  being  renewed  as  it  evaporated. 
The  composition  of  the  solutions  employed  was  as  2,  b,  etc.,  above. 

It  is  to  be  remarked  that  the  gypsum  employed  in  this  experi- 
ment contained  sulphide  of  calcium,  and  that  therefore  at  the 
beginning  there  could  be  perceived  a  weak  evolution  of  sulphydric 
acid,  and  a  slightly  alkaline  reaction.  After  a  short  boiling,  the 
reaction  was  at  first  neutral  and  afterwards  weakly  acid. 

SECOND  SEEIES. 

The  sugar  employed  that  had  been  tested  and  used  in  the  first 
series  showed  99' 1  per  cent,  of  chemically  pure  sugar.  It  contained 
no  grape  sugar  and  left  no  residue  upon  ignition. 

A  solution  of  100  grms.  of  this  sugar  in  1000  c.  c.  of  water 
gave — 

rOLAKIZATION   DEQEEES.  PER  CENT.  STJOAE. 

Calculated.         Found.  Calculated.     Found.  Difference. 

38-05  38-0  9-55  9-54  -01 

The  experiments  in  this  series,  with  the  exception  of  e  (made  by 
way  of  control),  were  made  in  such  a  way  that  100  c.  c.  of  the 
solution,  immediately  after  preparation,  with  regard  to  the  fore- 
mentioned  precautions,  was  heated  3  to  4  hours  to  80°  E.  in  order 
to  see  in  this  case  whether  a  decomposition  showed  itself  as  in  the 
case  of  the  solutions  which  after  five  days'  standing  were  heated 
to  this  temperature. 

These  solutions  were : — 

1.  Pure  solution. 

2.  „  +  gypsum. 

3.  ,,       -4- chloride  of  ammonium. 

4.  „  -|-  chloride  of  sodium. 

5.  „       „       +     „  „     and  gypsum. 
The  following  arc  the  results  : — 
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a 

h 

C 

d 

e 

/ 

9 

Pure  solution 
immediately  after 
preparation. 

100  c.c. 
solution. 

uro  sol.  1 
)rd.  temp.  ] 

i  ^ 

p. " 

Calcu- 
lated. 

Found 

Difft-renc' 

Heated  3  hours 
at  70°  R. 

100  c.c. 
3  days  of 

100  c.c 
grm. 

CaO 

Reaction  

ncut. 

neut. 

nout. 

neut. 

neut. 

weak 
acid. 

neut. 

nout. 

neut. 

Polarization. . 

38-05 

38-0 

•05 

38-0 

37-9 

36  6 

38-0 

37-9 

37-5 

Cano  sugar . . 

9-55 

9-54 

•01 

9^51 

9-20 

9-54 

9-61 

9-41 

Invert,  sugar 

•00 

•00 

•00 

•00 

•08 

•021 

•CO 

traces. 

TniEB  SERIES. 

Tho  refined  sugar  used  was  99  •25  pure,  and  gave  an  ash  :=  0. 
The  solution  gave — 

rOLAKIZATIOX    DEGEEES.  I'ER  CENT.  SUGAR. 

Calculated.         Found.  Calculated.     Found.  DilTeronco. 

38^1  38-0  9-56  9^54  ^02 

For  experiment  were  used — 

1.  Solutions  that  had  stood  three  days  at  the  ordinary  tempera- 
ture, viz. : — 

a.  Pure  solution. 

h.     „       „       +  nitrate  of  potash. 
c.     „       „       +  sulphate  of  magnesia. 

2.  Solutions  which  after  five  days'  standing  at  ordinary  tempera- 
tures had  been  heated  3  to  4  hours  to  70'  R. 

a.  Pure  solution  -f  nitrate  of  potash. 

b.  ,,  +  sulphate  of  magnesia. 
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a 

h 

c 

d 

e 

/ 

Pure  solution 
immediately  after 
preparation. 

100  c.c. 

pure 
solution. 

lis 

-1—  C  M 

•BO 

+  SS 

=s  O 

Calcu- 
lated. 

Found 

t-t 

!§ 
P 

Left  3  days  at 
ordinary  tempera- 
ture. 

stood  3  days, 
then  3  houi-s 
at  70"  E. 

Eeaction  .... 

neut. 

neut. 

neut. 

neut. 

neut. 

neut. 

neut. 

neut. 

Polarization . . 

38-1 

38-0 

•1 

39-9 

37-9 

38-0 

37-6 

37-6 

Cane  sugar  . . 

9-56 

9^54 

•02 

9-51 

9^51 

9-54 

9^44 

9^44 

Invert,  sugar.. 

•00 

•00 

•02 

•00 

•002 

•038 

•013 

Comparing  these  results  we  come  to  the  following  conclusions : — 

1.  Cane  sugar  is  gradually  changed  into  glucose  by  pure  water 
at  ordinai-y  temperatures  without  any  noticeable  formation  of 
mould. 

A  diluted  solution  of  cane  sugar,  heated  immediately  after  its 
preparation  nearly  to  the  boiling  point  of  water  for  several  hours, 
takes  on  no  molecular  change. 

2.  Some  salts  at  ordinary  temperatures  hinder  the  formation  of 
glucose,  e.ff.,  gypsum,  gypsum  and  chloride  of  ammonium,  nitrate 
of  potash;  while  others,  e.ff.,  sulphclte  of  magnesia,  are  not  able  to 
entirely  prevent,  but  seem  to  weaken,  the  action  of  water. 

3.  If  sugar  solutions  mixed  with  certain  salts  after  standing 
several  days  at  the  ordinary  temperature  bo  heated  to  70°  E., 
ordinarily  a  proportionately  strong  change  of  the  sugar  into  ghicose 
occurs — so  also  with  gypsum,  nitrate  of  potash,  and  sulphate  of 
magnesia.  Water  containing  gypsum  and  chloride  of  ammonium 
together  showed  the  strongest  action  upon  sugar,  and  in  conse- 
quence of  tlie  formation  of  an  acid  salt,  the  ammonia  volatilizing, 
the  sugar  solution  showed  a  weak  acid  reaction. 

4.  Sugar  solutions  mixed  with  salts,  and  {immediately  after  their 
pre^mration)  heated  to  70°  11.,  showed  a  formation  of  glucose  only 
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in  tho  case  of  the  combination  of  gypsum  with  chloride  of 
ammonium ;  on  the  contrary,  pure  water,  gypsum,  chloride  of 
sodium,  and  chloride  of  sodium  with  gypsum,  showed  no  reaction. 

5.  Tho  assumption  of  Bechamp,  viz.,  that  some  salts,  through 
their  "personal"  influence,  as  he  calls  it,  m-e  able  without  for- 
mation of  mould  to  convert  cane  sugar  into  glucose,  seems  to  bo 
proved,  but  by  the  short  action  of  such  solutions  it  is  not  possible 
to  give  proof  of  the  conversion  of  the  cane  sugar  with  the  polarizer, 
since  the  errors  of  observation  are  greater  than  the  amount  of 
glucose  formed. 

The  presence,  therefore,  of  so  small  amounts  of  altered  sugar  can 
be  afiirmed  with  certainty  only  by  tho  reduction  of  Fohling's 
solution. 

6.  The  action  of  pure  water  and  salt  solutions  need  not  be  pro- 
longed more  than  a  few  days,  since  otherwise  we  cannot  count 
with  certainty  upon  the  exclusion  of  the  formation  of  mould. 

7.  The  preceding  experiments  seem  to  contradict  the  assumption 
of  Bechamp,  that  cane  sugar  in  pure  aqueous  solution  is  changed 
gradually  into  grape  sugar  onli/  in  consequence  of  a  fermentation 
produced  by  fungi.  Such  solutions  probably  always  contain, 
before  the  entrance  of  the  mould,  small  amounts  of  glucose,  not 
recognizable  by  the  polarizer. 

The  change  of  the  cane  sugar  was  apparently  not  brought  about 
through  a  true  fermentation  with  evolution  of  an  acid,  since  all  tho 
pure  sugar  solutions  after  three  days'  standing  at  ordinary  tempera- 
ture [Exp.  1.  b.  11.  c.  111.  b.]  were  perfectly  neutral  to  the  most 
sensitive  litmus  paper,  and  yet  showed  by  the  glucose  recognizable 
in  them  that  the  change  had  taken  place. 

We  must  therefore  ascribe  to  water  in  these  cases  tho  same  paii; 
as  that  played  by  dilute  acids  in  their  action  upon  cane  sugar. 

8.  "Whether  the  inverted  sugar  that  forms  in  these  decompositions 
is  really  C,sTI,oO,o  cannot  be  decided  off-hand,  since  besides  grape 
sugar  many  other  carbohydrates  have  the  property  of  reducing 
f  ehling's  alkaline  copper  solution. 
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TEASHING  CANE,  AND  MATTERS  PRINCIPALLY 
CONNECTED  THEREWITH. 

In  The  Queenslander,  of  the  24th  May,  a  note  appears  upon  the 
respective  value  of  trashed  and  untrashed  canes,  written  by  Mr. 
Strachan,  of  Loganholme,  in  which  he  states  that,  by  a  practical 
test  upon  each,  he  proved  the  latter  to  yield  more  sugar,  and  to  be 
otheiTvise  superior  to  the  former.  And  again,  in  issue  of  the  7th 
June,  a  letter  appears,  signed  by  Mr.  John  M'Donald,  of  St.  Helena, 
giving  the  results  of  a  precisely  similar  trial  upon  two  acres  of  trashed 
canes  and  two  of  untrashed  canes.  The  juices  from  the  fonner, 
he  states,  marked  ten  degrees  Baume,  and  yielded  more  than  two 
tons  sugar  to  the  acre ;  while  the  juice  from  the  latter  marked  only 
seven  degrees  Baumu,  and  yielded  a  little  over  one  ton  sugar  to  the 
acre.  I  -mW  now  give  a  short  digest  of  my  experience  upon  it, 
embracing  a  period  of  seventy-five  years,  and  afterwards  my  views 
upon  the  very  conflicting  reports  of  these  gentlemen,  the  principal 
featui'cs  of  which  I  think  I  can  ostensibly  solve. 

I  was  manager  of  a  large  sugar  estate  in  Antigua  from  the  year 
1798  to  1804,  and  while  living  in  the  West  Indies  I  visited  several 
of  the  islands.  After  leaving  there,  during  my  travels  through  the 
States  of  North  America,  I  visited  the  sugar  plantations  in  the 
district  of  Nefr  Orleans — a  climate  during  winter  infinitely  inferior 
to  Australia  for  the  growth  and  full  development  of  the  valuable 
quahties  of  the  sugar  cane  ;  the  planters  there  being  necessitated  to 
crop  cane  at  the  very  immature  age  of  nmo  and  ten  months'  groflih, 
to  save  them  from  total  desti"uction  by  the  heavy  frosts  common  in 
those  parts.  One  ton  sugar  to  the  acre  is  the  average  yield  they 
obtain;  and  yet  at  one  time  700,000,000  dollars  have  been  invested 
upon  sugar  estates  there.  These  figures  are  officially  authenticated 
by  the  Senate  of  the  United  States.  I  thus  digress  from  my  subject 
to  prove  the  immense  superiority  the  Queensland  planters  have  over 
those  of  North  America,  where  the  cano  lands  were  worth  from  200 
to  800  dollars  per  acre. 

In  181G,  on  my  way  to  Calcutta,  the  ship  was  bound  to  touch  at 
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Sydney,  and  I  soon  became  certain  that  tliis  country  was  eminently 
suitable  for  the  production  of  sugar;  therefore,  with  the  hope  of 
benefiting  myself  (abortive  it  has  proved),  as  also  of  the  hollow 
vanity  of  being  admitted  to  be  a  public  benefactor  by  developing 
this  industry,  I  became  a  colonist. 

Shortly  after  my  arrival,  the  agent  for  the  London  Missionary 
Society  engaged  me  to  establish  the  sugar  industry  in  the  Society 
Islands  (Riatea),  where  they  had  suitable  works.  I  so  satisfactorily 
acquitted  myself  in  these  duties  that,  on  my  return  to  Sydney,  I  was 
presented  with  a  bonus  of  a  year's  salary.  Subsequently,  the 
Colonial  Secretary  sent  for  and  ofiered  me  the  highest  salarj'  given 
to  civil  officers  (£250)  to  form  a  sugar  plantation  at  Port  Macquarie. 
This  I  declined,  but  accepted  the  office,  on  condition  that  after  I  had 
practically  proved  the  eligibility  of  this  climate  profitably  to  mature 
the  cane,  my  services  were  to  be  commensurately  rewarded.  My 
first  assay  there  was  a  model  plantation,  where  I  grew  a  crop  of 
canes  which  at  twenty-six  months'  growth  gave  a  yield  of  more  than 
three  and  a  quarter  tons  to  the  acre.  I  was  then  ordered  to  form  a 
plantation  capable  of  making  200  tons  of  sugar  annually  ;  was 
presented  with  a  bonus  of  £500  ;  was  furnished  with  stores,  men, 
and  every  appliance  to  produce  the  sugar,  half  of  which  I  was  to 
have  free  of  all  charges.  I  then  applied  for  a  mill,  motive  power, 
and  boilers.  In  reply,  I  was  told  that  it  was  an  impossibility  for 
the  Government  to  furnish  me  with  either  a  mill  or  motive  power, 
but  the  boilers  would  be  sent  to  me.  I  therefore  had  to  make  shift 
with  water  power.  When  the  coppers  (some  600  gallons)  came, 
to  my  utter  dismay  I  found  them  all  to  be  made  out  of  copper,  and 
thinner  than  domestic  kettles.  But  amidst  all  tlio  difficulties  I 
made  seventy  tons  sugar,  when  the  coppers  broke  down.  At  tho 
same  time  the  settlement  was  made  free,  and  ultimately  the  plan- 
tation was  abandoned,  since  which  time,  for  more  than  forty  years, 
amidst  the  most  deadening  discouragements  and  disbelief  of  my 
discovery,  and  an  actual  outlay  of  fully  £500,  I  still  persevered,  well 
knowing  that  truth  would  Ultimately  carry  conviction.  Queensland 
has  the  credit  of  being  tho  first  colony  practically  to  act  upon  my 
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long  and  earnest  advice ;  then  after  my  practically  public  demon- 
strations at  Kiama  of  the  truthful  character  of  my  very  voluminous 
writings  upon  this  matter,  this  colony  followed  the  example  of  yours; 
and  so  far  only,  I  have  the  consolation  of  seeing  that  my  long  and 
earnest  labours  have  proved  amply  successful. 

Now  throughout  this  very  lengthened  experience,  I  never  either 
knew,  nor  have  I  heard,  of  the  mischievous  fallacy  of  trashing  canes, 
until  after  1867  (my  public  test  at  Kiama),  when  a  theorist  urged 
the  planters  to  trash  their  canes,  as  ho  said,  "  cost  what  it  would." 
As  the  subject  of  this  letter  (trashing  canes)  is  of  importance  to  my 
friends  in  Queensland,  as  also  to  the  planters  in  this  colony,  I  have 
been  more  prolix  in  expounding  it  in  all  its  features.  Now  assuming, 
which  is  not  invariably  the  fact,  that  canes  are  trashed  in  the  West 
Indies,  such  a  procedure  hero  would  evidently  be  both  injurious  and 
is  unnecessarily  expensive.  During  our  winter  months  wo  have 
frosts,  and  a  frigid  atmosphere  which  is  known  to  injure  the  canes 
by  reducing  the  density  of  their  juices,  and  impeding  their  maturity; 
therefore,  ordinary  reason  points  out  that  by  thus  prematurely 
depriving  them  of  their  natural  protection,  we  expose  them  to 
greater  injury  by  these  partially  blighting  visitations.  The  leaf  of 
the  cane,  while  green,  collects  the  oxygen  in  the  air  and  imparts  it 
to  the  joint,  where,  with  the  sap  from  the  roots,  the  saccharine 
matter  is  formed.*  Wlion  the  office  of  the  leaf  is  effected,  it 
withers  and  dies,  and  generally  falls  off.  The  joints  thus  matured 
are  of  a  healthy  appearance ;  but  when  the  leaves  are  artificially 
removed  by  trashing,  they  become  stained  with  ugly  colours  ;  and  if 
an  instrument  be  used  in  the  act  of  trashing  it  cuts  out  the  eyes  of 
the  cane,  when  decay  and  acidity  ensue,  and  become  an  injury  to 
the  saccharine  juices  in  its  immediate  vicinity. 

Kespecting  the  extraordinary  and  very  conflicting  statements  made 
by  Mr.  M'Donald  and  Mr.  Strachan  upon  trashing  canes,  I  will  first 
review  the  foi-mer  gentleman's  letter.  He  says  that  he  had  four 
acres  of  canes,  two  of  which  were  trashed  and  two  untrashcd,  which, 
when  crushed,  the  juices  from  the  untrashed  marked  only  seven 

*  Chemical  Agriculture. 
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degrees  Beaume,  and  their  yield  of  sugar  was  a  little  over  one  ton 
to  the  acre  ;  while  the  juices  from  the  trashed  canes  marked  ten 
degrees,  and  their  yield  was  over  tv/o  tons  to  the  acre.  To  account 
for  this  inferiority  of  the  juices  from  the  untrashed  canes,  I  can 
account  for  the  causes  only  by  supposing  that  the  untrashed  canes 
had  a  number  of  suckers,  or  luxuriant  growing  young  canes  of  largo 
size,  but  with  their  saccharine  'matter  very  weak.  This  might 
account  for  the  low  density  of  the  average  juices.  But  I  am  as 
certain  as  I  am  of  my  existence,  that  the  reported  inferiority  in  their 
yield,  &c.,  did  not  originate  from  their  being  untrashed.  He  says  : 
"  The  bags  of  sugar  from  the  untrashed  canes  spoiled  the  sale  of 
twenty  tons."  I  cannot  think  it  possible  that  those  two  tons  of 
damaged  sugar  infected  the  eighteen  with  which  they  were  sent  to 
Sydney ;  but  I  have  no  doubt  that  if  they  were  all  made  from  canes 
of  the  same  age  as  those  from  which  the  damaged  sugar  was,  or  by 
imperfect  clarifying  of  the  juices,  the  entire  consignment  was,  as 
regards  its  condition,  similar  to  a  bag  of  the  sugar  made  from 
untrashed  canes  found  in  the  stores  on  the  island.  These  facts  I 
will  clearly  prove  by  his  own  words,  and  other  reliable  matter  to 
which  I  shall  refer. 

Canes  grown  near  Brisbane,  when  twelve  months  old,  aro  no 
nearer  to  maturity  than  those  gro^^Ti  within  the  tropics  at  nine 
months'  growth.  And  I  may  here  note  a  universally  admitted  fact 
— namely,  that  even  within  the  torrid  zone  canes  will  not  fully 
elaborate  their  qualities  in  less  than  twelve  months.  How,  therefore, 
is  it  possible  for  them  to  attain  to  perfection  at  that  age  in  this 
climate,  where  for  three  months  they  are  checked  in  their  growth, 
and  partially  injured  by  frosts  and  a  frigid  atmosphere  ? 

Mr.  M'Donald  says  :  "  Canes  will  not  ripen  well  with  the  megass 
on,  and  if  they  be  not  ripe  the  sugar  will  not  keep."  His  admission 
of  this  well  authenticated  fact  applies  equally  to  trashed  and 
untrashed  canes.  Now,  knowing  this  fact,  and  also  tlio  impoiiant 
one  that  the  canes  fi'om  which  he  made  those  damaged  sugars  were 
not  ripe,  tiiey,  being  only  ten  months  old,  naturally  and  of  course 
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no  further  progressed  as  regards  their  maturity  than  those  tropically 
groTO  of  seven  months. 

I  veiy  highly  respect  Mr.  M'Donald  as  a  sugar  planter ;  his 
energies  in  seeking  for  and  practically  applying  improvements  in  his 
important  vocation  are  highly  creditahlo  to  himself  and  the  country 
he  is  attached  to  ;  but  still  he,  like  myself,  well  knows  that  he  has 
more  to  learn,  for  I  do  not  tliink  there  is  a  planter  in  the  world  who 
is  an  expert  in  all  the  varied  rec[uirements  of  his  vocation. 

My  subject  (trashing  cane)  being  financially  important  to  every 
planter,  partly  to  illustrate  my  views,  I  have  been  constrained  to  be 
what  some  may  deem  too  prolix.  But  I  have  jct  another  fact 
worthy  of  their  knowledge  ;  it  is  as  follows : — About  five  years  ago, 
I  read  the  report  of  an  able  and  scientific  examination  upon  a 
quantity  of  decayed  sugars  in  a  London  warehouse,  similar  in 
condition  to  that  described  by  Mr.  M'Donald.  It  was  set  forth  that 
the  decay  and  injury  was  caused  by  an  innumerable  mass  of  micro- 
scopic insects,  generated  from  small  fragments  of  cane  the  juices  of 
which  had  been  imperfectly  clarified,  and  also  that  the  canes  had  not 
been  ripe.  These  views  were  demonstrated  by  sonnd  and  other 
slightly  defective  sugars,  in  the  former  of  which  not  a  particle  of 
megass  could  be  detected  by  a  lens.  The  opinions  as  concerning 
the  defective  state  of  the  latter  named  sugars  were  grounded  upon 
their  appearance  and  their  odour,  and  also  by  their  detecting  small 
quantities  of  insects  in  them. 

As  a  sugar  planter — most  decidedly  I  do  not  assume  to  be  aa 
expert,  for  my  experience  of  his  varied  duties  convinces  me  that  I 
have  still  far  more  to  leam.  ■  I  do  assume  to  have  been  a  truthful 
writer  upon  the  subject ;  and,  as  such,  take  as  my  guide  only 
personally  and  practically  acquired  facts  as  they  immediately  relate 
to  this  semi-tropical  climate.  The  histoiy  of  the  industry  being 
based  upon  its  tropical  character,  is,  therefore,  almost  wholly 
inapplicable  to  these  colonies.  Tropical  Queensland  is  an  exception 
to  this  remark.  As  the  planters  there  continue  to  improve  by 
experience  in  the  skilful  conduct  of  their  vocation,  the  application 
of  recent  improvements,  and  the  lights  given  to  tuem  thereon  in 
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your  journal,  I  feel  assured  that  they  will  become  as  proficient  as 
any  of  those  mthin  the  northern  tropics.  But  even  now  wo  have  all 
much  to  loarn.  The  more  skilfully  their  duties  are  conducted,  their 
expenses  will  bo  less,  and  their  profits  greater. 

Thomas  Scott. 

Brisbane  Water,  N.S.  W.,  June  23. 


IRRIGATION  OF  CANE  LAND  IN  PORTO  RICO. 


The  following  statistics  relate  to  an  irrigated  estate,  crop  1873. 
244  acres  plant  and  12  acres  first  ratoons,  total  256  acres  Canes, 
produced : — 

1087  hogsheads  sugar  and  343  puns,  molasses.    We  ground 
21,673,300  lbs.  of  canes ;  extraction  of  mill  62  per  cent. 
These  gave  1,249,995  imperial  gallons  of  juice,  taking  17f  lbs. 
of  cane  to  each  gallon,  on  a  scries  of  trials  of  averaged  sized  canes 
it  took  3 J  canes  to  each  gallon,  in  some  instances  one  cane  gave  a 
gallon  of  juice. 

1087  hogsheads  of  sugar  weighed  nett  1,451,145  lbs. 
343  puncheons  of  molasses      ,,         547,266  ,, 

Total  masse  cuite   1,998,411  lbs. 

Yielding  per  acre : — 

37J  tons  of  cane, 
5668  lbs.  of  di-y  sugar, 
185  J  imperial  gallons,  of  molasses. 
To  make  a  hogshead  of  sugar  we  ground  19,938  lbs.  of  cane, 
or  on  an  average  about  4000  canes  to  each  hogshead,  these  gave 
1150,0^  imperial  gallons  of  juice  weighing  12,361  lbs. 
The  hogsheads  averaged  1335  lbs.  nett. 
The  molasses  from  each  hogshead  503i*„'i>  lbs. 
Each  gallon  juice  produced  1-16  lbs.  dry  sugar. 

•43  lbs.  molasses. 


Total  green  sugar  per  gallon  1  -59  lbs. 
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1493  lbs.  of  cane  producod  100  lbs.  dry  sugar,  and  the  propor- 
tion of  molasses  to  this  was  37  lbs. 

100  lbs,  juice  gave  10'79  per  cent,  sugar. 

4'07      „  molasses. 

14-86  masse  cuite. 

100  lbs.  canes  gave  6'74  per  cent,  sugar. 

2*54       ,,  molasses. 

9'28  masse  cuite. 

The  sugar  was  sold  here  and  averaged  throughout  the  crop 
■adols.  the  100  lbs. 

The  molasses  30  dols.  the  ilO  gallons  "wine  measure."  Wo 
sell  molasses  by  wine  measure,  but  otherwise  these  calculations  aro 
based  on  the  imperial  gallon. 

Each  100  lbs.  of  canes  producing : — 

674  of  sugar  gave  in  cents   26-96 

2'34  of  molasses       ,,    6-02 

Total  gross  product  in  cents. . . ,  32-98 

The  cost  of  cutting  and  carting  the  canes,  manufacture,  interest 
on  value  of  machinery,  &c.,  interest  at  10  per  cent,  for  wear  and 
tear,  incidental  expenses  attending  manufacture,  hogsheads  cart- 
age, &e.,  were  13  dols.  2G  c.  per  hogshead,  or  cents  6-65  for  each 
100  lbs.  canes,  leaving  26      cents,  for  cultivation  and  profit. 

To  produce  this  result  the  lands  had  been  ploughed  three  times, 
then  furrowed  at  six  feet  from  the  centre  of  furrow,  and  the  sub- 
soil plough  passed  up  and  down  each  furrow  to  loosen  the  soil,  and 
at  every  five  feet  in  the  furrow  one  cane  plant  about  si.'c  inches 
long  was  inserted  in  a  hole  made  with  a  crowbar.  Most  of  the 
cane  pieoes  had  five  weediugs,  and  on  some  of  the  inferior  lands 
a  small  quantity  of  rotten  salt  fish  and  herrings  was  given  to  each 
cane  stool :  the  canes  were  always  well  irrigated.  Cultivation 
costs  about  40  to  45  dols.  the  acre :  in  dry  districts  wc  expend 
less  in  weeding,  but  this  is  counterbalanced  by  that  of  irrigation. 
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"Wo  had  throe  men  constantly  employed  in  irrigating  those  25  G 
acres,  but  at  tho  sanio  time  they  irrigated  an  equal  extent  of  land 
in  canes  for  crop  1874.  It  requires  experience  and  careful  labourers 
to  irrigate  properly,  so  as  to  avoid  washing  tho  lands,  -which  might 
do  permanent  damage,  or  allow  the  water  to  stagnate  in  the 
trenches,  which  is  apt  to  rot  the  roots  of  tho  larger  canes,  and 
might  seriously  check  tho  growth  of  tho  smaller  ones. 

Last  year  wo  had  a  veiy  dry  season,  estates  on  the  south  coast 
that  had  no  irrigation  produced  little  or  nothing,  whilst  those  well 
irrigated  gave  results  similar  to  the  one  here  stated. 

Our  mode  of  irrigation  is  very  simple.  "Wo  bring  tho  water 
from  tho  spring,  or  brook  Or  river,  as  the  ease  may  bo,  to  tho  highest 
point  of  land  possible  in  the  cultivation.  This  is  done  in  a  similar 
manner  to  that  used  in  the  Windward  Islands,  to  bring  tho  water 
to  their  mills.  Our  cane  pieces  are  generally  long  and  narrow,  any 
length ;  and  one  acre,  or  at  most  one  and  a  half  aero  wide.  I 
generally  put  them  one  and  a  quarter.  Eound  each  piece  wo  make 
a  trench,  if  possible,  thi-ee  spades  deep  and  from  two  to  two  and  a 
half  foot  wide.  At  every  six,  eight,  or  ten  rows,  according  to  the 
nature  of  tho  soil,  wo  make  a  small  trench  across  tho  piece  and 
parallel  with  the  canes  rows.  These  trenches  are  generally  made 
from  sixteen  to  eighteen  inches  wide,  and  two  spades  deep,  being 
one  spade  less  than  tho  side  trcnehes — consequently,  when  these 
are  open  tho  cross  trenches  remain  dry.  This  is  very  necessary 
for  irrigating  effectively  ;  also  in  any  low  spot,  where  water  might 
stagnate  we  make  small  cross  trenches.  Tho  groat  object  in  irri- 
gating properly  is  to  wet  the  soil  thoroughly  without  swamping  it, 
and  to  drain  it  effectively  afterwards ;  tho  water  should  bo  kept 
moving,  and  never  by  any  chance  allow  it  to  remain  in  the  trenches 
till  it  forms  moss.  Water  may  be  dammed  up  in  the  trenches 
at  any  hour  of  the  day,  but  should  bo  drawn  off  in  the  evening, 
so  that  the  soil  may  drain  during  the  night,  it  is  then  cool  and 
suffers  less  from  tho  effects  of  the  next  day's  sun,  in  young  canea 
this  should  be  carefully  attended  to  otherwise  injury  may  be  done, 
and  the  growth  of  tho  young  canes  checked.  Where  water  is 
abundant  canes  should  be  irrigated  frequently,  never  less  than 
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once  a  fortnight ;  and  on  light  soils  when  once  the  canes  cover  the 
ground  it  is  difficult  to  give  too  much  water ;  hut  two  or  three 
weeks  previous  to  cutting  the  canes  no  water  should  he  put  on  the 
land,  otherwise  the  juice  will  he  deficient  in  sweets  and  the  cane 
stools  wUl  be  injured  by  the  carts  passing  over  them. 

The  mode  of  damming  up  the  water  in  the  trenches  is  very  simple, 
a  piece  of  bamhoo  or  stick  of  any  kind  laid  across  the  trench,  a  few 
others  placed  in  a  slanting  direction  facing  the  coming  water,  a 
few  bundles  or  handfulls  of  cane  trash  or  grass  from  the  ranges, 
and  over  this  some  earth  taken  from  the  bottom  of  the  trench,  and 
well  plastered  so  as  to  prevent  the  water  percolating;  using  heavier 
wood,  a  very  large  trench  may  be  ofifeetually  dammed  up  in  this 
way  in  a  very  short  time;  the  greater  the  quantity  of  water  in 
the  trench,  the  more  slanting  should  be  put  the  sticks  to  support 
the  trash  and  dirt.    An  upright  dam  does  not  hold  water  well. 

By  these  dams  the  water  is  forced  into  the  smaller  trenches,  and 
in  these  it  may  be  necessary  to  place  small  dams,  so  as  to  keep 
the  water  about  an  inch  or  two  below  the  surface,  as  a  rule  water 
should  not  be  kept  more  than  48  hours  on  a  piece  of  land;  but 
this,  of  course,  depends  greatly  on  the  nature  of  the  soil. 

The  most  difficult  lands  to  irrigate  judiciously  are  heavy  saltish 
land,  such  as  we  have  in  the  low  lands  of  Ponce ;  in  these  there  is 
very  little  filtration,  and  in  time  the  salt  floats  up  to  the  surface 
and  injures  the  plants.  On  these  lands  irrigation  should  be 
frequent  and  quick ;  after  each  irrigation  they  should  bo  drained 
thoroughly,  and  before  damming  up  the  trenches  for  another  irriga- 
tion fresh  water  should  he  allowed  to  run  freely -through  the 
trenches,  so  as  to  wash  out  the  deposit  of  salt,  otherwise  the  salt 
so  deposited  is  sure  to  soak  back  into  the  soil.  By  judicious  irriga- 
tion and  opening  the  trenches  whenever  it  rains,  so  that  the  salt 
may  wash  out,  these  kind  of  lands  may  be  easily  and  effectually 
improved, 

llicnAED  E.  BrETON, 
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PKOPORTION   OF  WOODY  FIBRE  IX  CANES  GROWN 
IN  THE  EAST. 


The  following  are  the  results  of  the  experiments  I  made  to  find 
the  yield  obtained  from  the  canes  on  four  Estates  in  the  East. 

No.  1  Estate. 

This  Estate  is  the  finest  of  the  group,  the  soil  being  a  low  lying, 
rich  alluvial  deposit,  reduced  by  liberal  cultivation  to  a  free 
porous  loam.  The  district  is  exceptionally  favoured  with  rain, 
the  fall  ranging  from  70in.  to  80in.  per  annum.  The  canes  mature  in 
12  or  13  months,  but  owing  to  the  humidity  of  the  climate,  are 
generally  cut  somewhat  green.  The  canes  are  never  ratooned, 
and  the  land  is  replanted  as  soon  as  possible  after  cutting.  The 
average  yield  on  vacuum  pan,  centrifugaled,  and  run  dried  sugar 
over  11  years  has  been  26-41  cwts.  per  acre. 

Woody  Fibre. 

DESCEirilON. 

Fine  Mauritius  cane   l|in.diar.full  10-07  percent. 

„  Chinese  or  Salangore      . .    1-Jin.  „  10  747  „  „ 

„  Ribbon   liin.  „    full  11-634  „  „ 

„  Black  Java    l^in.  „    full  12-84    „  „ 

45-291 

Average  of  fine  canes   11  -322 


Average  Mauritius  cane  . . 
,,      Salangore  ,, 

,,  Ribbon   

,,     Black  Java  


IJin.  diar.fuU  10-869  per  cent, 

liin.  „    full  11-527  „  „ 

IJin.  „  11-538  „  „ 

Ihiu.  „    full  12-301  „  „ 

46-235 


8 


Average  of  Average  canes   11-55 

Average  of  the  above  experiments  . .  . .  11-44 
The  mill  is  70in.  x  32in.  in  good  working  order. 
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Calculating  woody  fibre  as  above,  the  following  results  were 
obtained. 

From  well  squeezed  sample  of  megass, — Juice  70-87  per  cent. 

Average      „  „    „     „  „     69-023  „  „ 

139-893  „  „ 

Average  yield  from  the  cane    69-946  „  „ 

No.  2  ESIATE. 

This  Estate  is  similar  in  character  to  No.  1,  but  the  soil  is  not 
so  rich.    Average  yield  over  five  years  23-73  cwts.  per  acre. 
Woody  Fibre. 

Two  samples  of  Mauritius  cano  gave  an  average  of  14-976  per 
cent. 

The  mill  is  60in.  X  30in.,  and  in  excellent  working  order. 

Calculating  woody  fibre  as  above,  yiz.  :  14,976,  three  experi- 
ments showed  an  average  yield  from  the  cane  of  68-2  per  cent,  of 
juice. 

A  direct  experiment  with  the  same  mill  on  about  21-  cwts.  of 
cane  showed  a  yield  of  67-01  per  cent,  of  juice. 

No.  3  Estate. 

The  soil  of  this  Estate  is  much  higher  and  somewhat  poorer 
than  the  preceding.    The  average  yield  over  12  years  has  been 
18-15  cwts.  per  acre,  but  the  lower  yield  on  this  Estate  is 
principally  due  to  the  machinery  having  been  very  inferior. 
Woody  Fibre. 

Fine  Mauritius  cane  15-57  per  cent. 

Average  „         „   16-97    „  „ 

I'oor      „         „   18-11    „  „ 

50-65    „  „ 

Average  of  three  experiments  16-88    „  „ 

The  mill  is  45in.  x  24in.,  and  in  bad  working  order. 
Calculating  woody  fibre  as  above,  viz. :  16-88,  three  experi- 
ments showed  an  average  yield  of — 
58-42  per  cent,  of  the  cane. 
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A  (lii-ect  experiment  with  the  same  mill  on  about  4  cwts.  cane 
gave  a  yield  of — 

54-42  per  cent,  of  juice,  but  the  feeding  not  having  been  well 
managed  and  the  megass  being  below  the  average  work  of  the  mill, 
it  was  repassed  with  the  following  result : — 

Pirst  passing  . .    . .    54-42  per  cent,  of  juice. 
Second  „       . .    . .    11-32  „     „    of  „ 

Total      ..    65-74  ..of  juice. 

No.  4  Estate. 

The  mill  is  coin,  x  28in.  in  average  working  order,  and  two  direct 
experiments  on  about  6  cwts.  of  cane  gave  the  following  results : — 

No.  1   G4-71  per  cent,  of  juice. 

No.  2   04-45  „      „    „  „ 

129-16 

Average   64-58  per  cent,  of  juice. 

After  all,  the  woody  fibre  cxpcjinicnts  come  much  nearer  those 
I  made  in  the  "West  Indies  than  I  supposed.  I  can  only  account 
for  the  difference  between  No.  1  and  the  others  by  the  fact  that 
the  canes  on  this  Estate  yield  much  better. 

H.  0.  Eennktt. 


SUGAR  MACHINERY. 
From  "Iron." 


The  assessment  of  the  relative  values,  and  precise  position  in 
the  scale  of  ■  importance,  of  the  many  different  industries  that 
nowadays  minister  to  the  necessities  and  luxuries  of  mankind,  is  a 
difficult,  it  may  be  a  profitless,  task ;  but  be  this  as  it  may,  we 
cannot  be  far  wrong  in  asserting  that,  however  otherwise  the 
order  of  classification  may  bo  varied,  the  industrial  applications  of 
machinery  to  the  production  of  food  and  raiment  must  claim  prece" 
dence  of  all  othcj-s ;  and,  inasmuch  of  these  two  human  needs  the 
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one  is,  and  the  other  is  not,  absolutely  essential  to  existence  under 
all  circumstances,  it  is  a  fair  conclusion  that  food-processes  are  at 
least  the  most  important  and  necessary,  if  not  the  most  extensive 
and  complicated,  of  the  industrial  applications  of  machinery.  And 
even  in  food  processes  there  are  distinctions  to  be  drawn ;  for 
although,  to  use  a  trite  saying,  bread  is  the  very  staff  of  life  —  and 
as  the  old  dame  observed,  "  pudding  is  a  very  good  crutch,"  sub- 
limely unconscious  that  the  two  are  merely  the  same  thing  under 
different  culinary  externals  —  yet  in  its  production  and  manufac- 
ture mechanical  aids  and  appliances  do  not,  and  need  not,  count  for 
much.  And  although  sugar  itself,  regarded  strictly,  is  not  an 
essential,  but  only  a  luxuiy  of  food,  yet  it  would,  we  think,  be 
difficult  to  find  any  other  food-product  that  can  rival  sugar  in 
importance,  as  the  object  and  result  of  purely  mechanical  aids  to 
merely  human  powers. 

One  word  of  reservation  here.  Without  wishing  unduly  to  exalt 
the  science  of  Mechanics  over  that  of  Chemistry,  we  must,  from 
our  own  standpoint,  give  the  preference  to  the  mechanical  over  the 
chemical  side  of  the  consideration  of  the  various  processes  involved 
in  the  manufacture  and  production  of  sugar ;  because  while  far 
from  ignoring  the  abstruse  and  complicated  nature  of  the  actions 
and  reactions  involved,  we  regard  these  as  matters  affecting  the 
analytical  rather  than  the  practical  phases  of  the  question. 

It  is  very  easy,  we  may  say  customary,  to  ignore  and  underrate 
the  real  value  and  importance  of  sugar  as  an  alimentary  element 
under  our  somewhat  artificial  civilisation  —  still  more  easy  and 
prevalent  is  an  entire  ignorance  of  the  important  part  played  by 
machinery  and  mechanical  appliances  in  its  manufacture  ;  and  yet 
the  engineering  industrial  interests  associated  therewith  arc  really 
great,  and  of  almost  primary  importance,  of  which  indeed  there 
can  be  few  more  striking  examples  than  the  subject  of  the  present 
article,  the  Eloomsgrove  Works  of  Messrs.  Manlovc,  Alliott,  and 
Co.,  of  Nottingham  and  Rouen,  a  firm  whose  extensive  energies 
and  resources  are  almost  entirely  devoted  to  the  production  of  sugar 
machinery. 

The  question  of  tlic  natural  sources  whence  sugar  is  obtained  is 
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far  from  being  independent  of  the  mechanical  processes  associated 
with,  and  essential  to  its  successful .  and  profitable  manufactuio; 
and  wo  therefore  make  no  excuse  for  the  apparent  digression  of  a 
brief  rhume  of  sugar  as  a  natural  product. 

Though  sugar  be  nowadays  a  common  substance,  in  every  day 
use,  two  averments  may  confidently  be  made  thereanent,  namely, 
that  there  is  an  equally  common  ignorance  of  the  physical  and 
chemical  nature  of  the  processes  involved  in  its  manufacture,  and 
that  sugar  itself  was  almost  as  much  unlcnown  to  the  ancients  as 
tlie  "  sugar  duties."  Plinj%  who  has  always  been  esteemed  the 
liighest  authority  on  matters  of  natural  history  and  science  in  the 
classic  times  antecedent  to  the  era  of  strictly  modern  discovery, 
makes  mention  of  sugar,  it  is  true ;  but  the  knowledge  thereof 
which  we  derive  from  his  writings  is  limited  to  the  statement  that 
it  is  like  salt,  and  only  of  use  in  medicine.  Something  very  similar 
is  the  pronunciamiento  of  another  learned  anticpe,  Diosoorides ;  so 
that  neither  the  Greek  nor  Latin  races  of  that  day  could  lay  claim 
to  any  exactitude  of  knowledge  upon  the  subject.  If  we  consult 
the  pages  of  Arian,  Theophrastus,  and  Strabo,  thereupon,  we  find 
it  spoken  of  as  a  species  of  honey,  produced  from  a  reed  growing 
in  the  countries  of  India  and  Arabia ;  which,  it  must  be  confessed, 
is  a  nearer  approximation  to  the  truth,  and  indicates  that  their 
knowledge  was  then  limited  to  the  crude  product  of  the  sugar-cane, 
the  sap  or  juice.  In  classical  times,  however,  honey — e.ff.,  the 
honey  of  Hymettus — would  seem  to  have  been  the  only  sweetening 
substance  generally  known  or  employed  :  we  find  it  mentioned  in 
the  pages  of  Homer,  as  employed  for  sweetening  wine,  and  from 
the  writings  of  a  later  period  it  would  seem  to  have  occupied  the 
place  now  fulfilled  by  sugar  in  connection  with  cookery  and  comesti- 
bles. The  statement  of  Pliny,  as  to  the  resemblance  between  sugar 
and  salt,  appears  rather  to  indicate  a  physical  similarity,  whence 
we  may  infer  the  knowledge  of  sugar  in  a  crystallized,  or  partially 
crystallized  condition ;  but,  inasmuch  as  old  honey  naturally 
assumes  a  dry  and  crystalline  condition,  it  may  not  tmfairly  be 
assumed  that  the  crystalline  state  of  the  juice  of  the  sugar-cane,  if 
then  known,  was  rather  the  result  of  simple  natural  causes,  such  as 
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evaporation,  than  of  any  process  of  mechanical  treatment ;  and  it 
is  even  probable  that,  as  in  the  present  case  of  the  natural  gums 
and  sap  of  trees,  mere  exudation  after  the  cutting  of  the  cane,  was 
the  only  means  by  which  the  sugar  juice  was  then  obtained  ;  and 
that  no  mechanical  process  of  comminution,  or  cutting  was  resorted 
to  for  the  purpose  of  increasing  the  yield ;  whereas  now,  the 
thorpugh  crushing  of  the  cane  by  heavy  rollers,  and  the  extraction 
of  the  greatest  quantity  of  juice  by  extreme  compression  is  the 
modern  basis  of  economical  and  profitable  treatment. 

Amid  all  the  vagueness  of  early  tradition,  it  seems  clear  that 
the  knowledge,  cultivation,  and  treatment  of  the  sugar-cane  and 
its  valuable  food-product  have,  like  many  other  good  things, 
journeyed  from  east  to  west :  of  Saracenic  origin,  brought  into 
Western  notice  in  the  time  of  the  Crusades,  the  islands  of  the 
Mediterranean  were  the  first  European  sites  where  its  culture  was 
introduced,  as  in  C3'prus,  Ehodes,  Crete,  Sicily  ;  whence,  travelling 
ever  with  the  sun,  it  founds  its  way  through  the  Pillars  of 
Hercules  to  Madeira,  and  was  thence,  somewhat  less  than  four 
centuries  ago,  transplanted  to  the  central  American  Archipelago. 
Here  the  newly  imported  plant  flourished,  and  became  naturalised, 
and  its  culture  has  attained  such  a  magnitude  of  growth  and  im- 
portance, that  the  "West  Indies  have  become  the  chief  source  of 
the  supply  of  sugar  for  the  worlds  Old  and  New.  But  it  has,  wc 
may  say,  been  reserved  for  the  mechanical  genius  of  the  nineteenth 
century  to  bring  the  manufacture  of  sugar  to  the  utmost  degree  of 
perfection  and  economy,  such  as  it  has  now  attained.  Sugar  at 
2J-d.  per  lb.,  as  it  is  now  coming  to  be  quoted,  would  seem  to 
represent  an  inferior  limit  of  cheapened  production  beyond  all 
previous  precedent. 

In  this  connection,  however,  our  remarks  upon  the  present 
subject  are  purposely  limited  to  the  preparation  of  cane-sugar, 
in  reference  to  which  the  illustrations  which  have  more  particularly 
been  prepared  to  accompany  this  account  of  the  industrial  works  of 
Messrs.  Manlove,  Alliott,  and  Co.  have  more  especial  relation,  this 
being  the  oldest  process.  Wc  shall  therefore  limit  ourselves  to  a 
brief  preliminary  reference' to  the  other  members  of  the  vegetable  ^ 
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woilil  from  Tjvliicli  sugar  is  or  may  be  estractetl ;  and  of  wliich  enc, 
at  least,  constitutes  the  basis  of  a  very  important  branch  of  industiy 
on  the  Continent,  and  to  a  very  minor  degree  also  in  England  and 
Ireland.  The  existence  of  sugar  in  the  sap  of  the  birch  and  maple 
trees,  and  in  the  vegetables  parsnips,  carrot,  and  beet,  had  been 
pretty  generally  known  before  any  attempt  to  utilise  the  same  on 
any  commercial  scale  of  manufacture  was  instituted  in  rivalry  of 
cane-sugar ;  and  it  is  quite  within  this  century  that  the  manu-  ^ 
facturc  of  sugar  from  beet  has  grown  into  importance  in  France, 
under  the  inciting  and  fostering  influence  of  that  spirit  of  hostility 
that  unfortunately  marked  the  opening  decades  of  the  nineteenth 
centui-y.  In  this  country,  at  least,  the  beet-root  sugar  industry 
has  taken  but  feeble  root,  and  failed  to  attain  any  vigorous  gi-owth ; 
while  the  original  source  of  sugar,  the  sugar-cane,  has  of  late  years 
more  than  held  its  ground ;  which  may  be  regarded  as  mainly,  if 
not  entirely,  due  to  the  degree  of  perfection  attained  in  the 
mechanical  applications  associated  with  its  treatment :  and  of  such 
machinery  in  its  most  improved  condition,  and  of  the  constructive, 
engineering,  and  industrial  resources  engaged  in  their  development 
and  production,  an  excellent  illustrative  example  is  furnished  by 
the  subject  of  this  article,  Messrs.  Manlove,  Alliott,  and  Co.,  a 
firm  long  connected  with  the  business,  and  who  not  only  carry  on 
large  works  at  Eloomsgrove,  near  Nottingham — of  which  we  give 
herewith  an  engra^dng  showing  a  general  view — but  also  a  branch 
establishment  at  Eue  d'Elboeuf,  Rouen,  in  France. 

The  other  engravings  which  serve  as  illustrations  of  the  industrial 
operations  of  this  well-known  firm  are  as  follows,  namely :  a 
general  plan  showing  the  arrangement  of  a  sugar  factory  on  a  largo 
scale,  as  laid  out  and  fitcd  up  with  the  most  modem  and  improved 
machinery  and  appliances  ;  a  plan  and  elevation  of  the  chief 
machinery  employed,  viz.,  the  "  sugar  mill  "  proper,  and  prime- 
motor  actuating  the  same :  and  various  details  of  Fryer's  Patent 
Concrctor,  one  of  the  most  recent  and  eiScicnt  inventions  connected 
with  the  process  of  manufacturing  sugar. 

(To  it  continued.) 
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OX  13EET-E00T  AXD  EEET-EOOT  SUGAE. 
(From  a  Fmnpldet  lij  £.  F.  Cull,  of  The  Canada  Companij,  Toronto.) 
(Continued  from  page  517.) 

Cuiic  sugar,  oven  when  made  at  the  best  season,  in  the  best  manner, 
and  from  the  most  favourable  gi'owth  of  cane,  contains  ii  lai-gc 
proportion  of  molas.ses  and  uncrystallizable  sugar  -which  will  not, 
and  does  not  in  its  native  state,  crystallize.  The  after  processes 
of  the  refiner,  however,  finally  extract  all  that  portion  which  will 
crystallize  from  that  which  will  not,  and  the  latter  is  disposed  of  as 
treacle,  or  as  the  various  grades  of  golden  and  other  synips, 

It  is  quite  true  that  a  considerable  portion  of  the  sugar  from  the 
sugar  cane  is  used  as  a  domestic  sweet  in  the  shape  of  brown  sugar, 
but  e^  en  this  has  been  paiiially  refined ;  but  by  far  the  greatest 
quantity  of  sugar  used  is  refined  in  the  great  English  and  American 
refineries  before  it  reaches  the  public. 

Canadian  ideas  of  the  manufacture  of  sugar  arc  foiiued  from  the 
maple  sugar  made  on  the  faim.  This  is  the  purest  source  of  sugar 
which  the  vegetable  kingdom  supplies.  It  has  deposited  all  its 
woody  portions  and  impurities  in  the  tree,  the  gi-owth  of  which  it 
nourishes,  and  wo  get  it  filtered  and  pmified  to  the  greatest 
possible  extent. 

Beet  sugar  must  not  be  looked  at  for  a  moment  with  the  same 
ideas,  or  treated  in  the  same  manner. 

The  beet  root  contains,  besides  sugar  and  woody  matter,  portions 
of  albumen,  pcctino,  and  other  substances,  and  also  a  flavouring 
matter  of  a  strong  bcety  odour,  but  chiefly  large  quantities  of 
potash  and  salt. 

"Were  it  not  for  the  potash  and  salt,  and  the  strong  becty  flavour 
before  spoken  of,  the  juice  of  the  beet  when  defecated  would  boil 
down  into  a  pure  crystaUizable  sugar,  at  once  usable  as  maple 
sugar  is. 

It  is  the  becty  flavour  and  the  potash  and  salt  which  wc  have 
difficulty  in  getting  rid  of.  These  matters,  ho^^cvcr,  yield  at  once 
to  the  operations  of  the  refiner.    Tlie  only  portions  of  the  extract 
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from  tlio  bcot  root  whicli  in  the  refiner's  liands  arc  not  made  use  of 
is  the  essential  oil  which  causes  the  strong  flavour,  and  any  other 
impurities  which  ought  to  have  been  removed  before  it  came 
to  his  hands.  The  mixture  of  potash  and  salt,  -when  extracted 
from  the  syi-up  and  purified,  is  really  worth  weight  for  weight,  at 
least  as  miich  as  the  sugar. 

"Where  people  wish  to  engage  in  the  manufacture  of  alcohol  from 
the  beet  root,  they  can  do  so  to  a  great  profit,  as  beet  root  yields 
to  the  distiller  fur  more  spirit  per  acre  than  the  best  crop  of  either 
grain  or  corn.  The  apparatus  for  distillation  is  quite  simple, 
and  comparatively  inexpensive. 

The  following  table  will  show  the  money  value  obtained  from 
the  entire  beet  root  crop  in  France  alone,  in  the  year  1865-6 ;  and 
it  must  be  remembered  that  Germany,  Belgium,  Holland,  Austria, 
and  Ru.ssia,  all  make  their  own  sugar,  or  at  all  events  the  greater 
portion  of  it,  from  the  beet  root,  and  in  aU  cases  it  must  also  bo 
remembered  that  the  beet  root  industry  is  one  that  has  been,  and  is, 
constantly  increasing. 

The  beet  harvest  of  1865-6  in  France  alone,  produced 
275,000  tons  of  raw  sugar,  worth    -    -    -  £6,250,000 
100,000  pipes  of  strong  spirit,  each  pipe  con- 
taining from  100  to  120  gallons, 
part  distilled  from  the  root  direct, 
without  the  assistance  of  the  sugar 
manufacturer,  and  partly .  from 
the  molasses,  and  worth  -    -    -  1,350,000 
20,000  tons  of  potash,  worth      -    -    .    -  500,000 
1,600,000  tons  of  pulp,  worth   1,000,000 


£9,100,000 

This  is  what  is  produced  from  the  entire  beet  crop — not  the 
value  of  the  produce  of  the  sugar  manufactory. 

The  imports  of  beet  root  sugar  at  tlic  British  and  Scotch  ports 
for  the  first  eleven  months  of  1871,  were  134,480  tons,  against 
56,670  tons  for  the  same  period  in  1870,  and  31,060  for  the 
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Bame  period  in  1869;  this  shows  the  enormous  incrcttsc  of  the 
manufacture. 

"Now,  it  is  perfectly  ridiculous  to  suppose  (in  the  face  of  such  a 
statement  as  the  foregoing)  that  Canadians  and  the  inhabitants 
of  America  generally,  are  going  to  confess  inferiority  to  the  French 
and  Germans,  and  to  allow  it  to  be  said,  we  have  not  nationally 
sufficient  intelligence  to  make  sugar,  from  beets,  when  the 
continental  nations  are  able  to  assist  in  supplying  the  world  with 
that  necessity. 

Some  people  have  been  rash  enough  to  say  that  our  climate  and 
soil  are  not  iitted  to  produce  the  root  rieli  enough  in  sugar  to  pay. 
This  we  most  emphatically  deny.  The  extended  trials  of  the 
American  patent  office,  and  the  numerous  instances  of  Canadian 
grown  boots  which  have  during  the  last  two  years  come  under  the 
writer's  hands,  all  show  beyond  question  that  Canadian  beets, 
where  well  selected  and  well  grown,  are  as  rich  in  sugar  as  the 
best  French  and  German  or  continental  beets.  If  any  one  doubts 
it,  aU  he  has  to  do  is  to  grow  a  patch  of  the  best  kinds  of  sugar 
beet  in  his  fleld  or  garden,  and  following  the  instructions  hereafter 
given,  reduce  the  roots  to  such  a  state  that  the  amount  of  refined 
sugar  they  contain  is  easily  proved  by  the  ordinary  tables  and 
instruments.  Others  will  say,  and  they  are  far  the  most  practical, 
If  it  can  bo  done,  why  has  it  not  been  done  ?  In  reply,  I  affirm 
that  it  is  only  because  the  manufacture  has  been  made  a  mystery 
of  and  has  not  been  understood.  The  chief  trouble  of  the  manu- 
facture has  consisted  in  the  uncrystallizable  sugar,  and  tliis,  it  is 
now  proved  beyond  a  doubt,  has  been  caused  not  by  the  sugar 
contained  in  the  weU  grown  root  being  inferior,  but  by  the  process 
adopted  being  imperfect.  If  the  following  instructions  are  carefully 
carried  out,  all  difficulties  and  troubles  as  to  unciystallizable  sugar 
will  cease  to  be  a  serious  obstacle. 

With  these  few  observations,  I  propose  to  lay  before  the  readers 
of  this  little  treatise,  full  instructions  for  the  growth  of  the  sugar 
beet,  and  its  conversion  into  such  a  class  of  ci-ude  sugar  as  is  best 
fitted  for  the  refiner,  and  in  cvcrj-  way  equal  for  the  purposes  of 
refining  to  the  best  tropical  sugar  that  is  produced. 
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SUHMAEY  OF  THE  PROCESS. 

I  shall  first  describe  in  very  few  words  what  is  necessary  to  do, 
and  then  more  at  length  the  best  way  to  do  it. 

The  roots  are  washed  with  great  care  after  being  stripped  of  the 
leaves,  and  the  crown  being  cut  oS,  taking  care  not  to  break  off 
the  small  lower  end  of  the  roots,  which  are  richest  in  sugar. 

The  roots  are  then  rasped  down  into  the  finest  possible  pulp. 

The  pulp  is  then  pressed  so  as  to  get  out  the  juice  in  the  most 
perfect  manner,  and  clear  from  all  particles  of  root. 

The  juice  is  then  put  in  the  boiler  and  brought  to  a  boiling  heat. 

As  soon  as  the  juice  boils,  you  add  to  it  mUk  of  lime,  carefully 
made  from  fresh  burned  lime-stone.  The  way  to  make  milk  of 
lime  will  be  described  further  on. 

Tlie  addition  of  the  milk  of  lime  checks  the  boiling,  and  you 
will  see  the  juice  turn  from  its  black  disagreeable  colour  to  a  light 
shade,  at  the  same  time  it  breaks  into  flocks,  a  kind  of  curdling 
taking  place.  You  stir  the  juice  just  enough  to  mix  the  milk  of 
lime  all  through  jt,  but  not  enough  to  break  up  the  flocks  or 
curdlings. 

As  soon  as  you  see  that  the  juice  clears  between  the  flock.s 
(which  will  be  in  the  course  of  a  minute  or  two),  the  whole  con- 
tents of  the  boiler  arc,  as  rapidly  as  possible,  cast  on  to  a  filter 
cloth  of  canvas ;  as  fast  as  it  strains  through  the  canvas  it  must 
be  pumped  back  on  it  until  the  juice  runs  through  the  canvas 
bright  and  clear  as  wine.  It  should  be  of  the  colour  of  pale  slieiTj-. 

When  you  find  it  run  dear  let  it  go  into  a  shallow  vessel,  and 
cool  as  quickly  as  possible. 

"When  the  liquor  has  cooled  down  to  120°  Fahrenheit,  set  the 
carbonatation  bellows  (hereafter  described)  to  work,  and  continue 
to  pump  or  blow  the  carbonic  acid  fumes  from  charcoal,  or  hard 
anthracite  coal,  through  the  litjuor.  This  gas  destroys  the  caust- 
icity of  the  lime,  and  makes  it  into  a  carbonate,  and  it  then  falls 
down  in  the  liquor  like  a  fine  mud. 

You  continue  to  blow  the  gas  from  the  carbonatation  bellows 
through  tlic  liquor  until  all  caustic  in  the  lime  is  destroyed.  This 
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is  known  by  the  tliick  mud  settling  rapidly  out  of  the  liq^uor, 
leaving  it  clear  and  fine. 

Then  take  some  of  tlio  clearest  in  a  glass,  or,  if  you  can  do  so, 
filter  a  little  tlirough  a  close  cloth,  until  it  is  fine,  then  blow  witli 
a  pipe  or  straw  your  breath  from  the  lungs  through  the  liquor. 
If  your  breath  muddies  the  liquor,  the  bellows  have  not  worked 
long  enough.  If  your  breath  does  not  niuddy  the  liquor,  the 
carbonation  is  complete. 

Then  filter  the  whole  through  canvas  until  it  is  quite  bright  and 
ns  fine  as  wine,  returning  tlio  first  runnings  until  it  runs  clear.  It 
will  bo  quite  bright,  and  may  be  a  little  darker  than  it  was  before 
it  was  carbonated. 

It  is  now  fit  to  evaporate  down  into  syrup ;  and  as  soon  as  it 
roaches  the  proper  density,  or  proof,  it  is  set  by  in  a  warm  place, 
and  in  tho  course  of  eight  or  ten  days  the  whole  mass  will  crystal- 
lizo  into  coarse  dark  crude  sugary  substance,  and  tliis  then,  as 
soon  as  it  is  parted  from  what  little  molasses  it  contains,  is  fit  for 
the  refiner. 

Had  the  synq)  been  evaporated  in  a  vaccuum  pan  (as  it  ought 
to  ho  when  the  operator  can  afibrd  it),  the  crystals  of  sugar  instead 
of  being  brown  will  be  nearly  white,  and  only  require  tho 
cleansing  action  of  jets  of  steam  in  the  turbines,  which  will  bo  de- 
scribed further  on. 

As  soon  as  the  crude  sugar  is  all  crystallized,  throw  the  mass 
into  the  turbine,  which  is  then  made  to  revolve  rapidly,  and  the 
molasses  arc  thrown  off  through  the  wire  gauge,  or  perforated 
sides,  of  which  tlie  turbine  is  composed. 

The  resulting  sugar,  although  not  fit  for  domestic  use,  is  then 
fit  for  the  refiner,  and  is  at  once  a  saleable  article. 

The  molasses  are  set  by  to  crystallize  again,  after  having  been 
exposed  to  the  osmose  process,  which  is  described  further  on. 
"Where  the  ciystidlization  is  very  complete,  it  may  be  a  question 
whether  it  is  not  better  worth  while  to  feed  the  molasses  to  tho 
pigs  and  cattle  than  to  pmify  it ;  but  it  must  be  fed  in  very  small 
quantities.  By  doing  so  the  fanner  gets  the  full  benefit  of  all  the- 
salt  and  potash  in  his  manure,  which  is  a  most  important  thing  tA 
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do.  In  small  quantities  it  is  very  wholosomo  and  fattening  to 
the  cattle. 

The  only  drawback  to  growing  hccts  on  a  farm  for  sugar  making, 
and  that  is  more  a  theoretical  loss  than  a  practical  one,  is  the  loss 
of  the  potash  and  salts  which  go  off  in  the  molasses ;  but  they  ai-c 
retained  by  being  fed  to  the  cattle  and  hogs ;  and  if  this  course  be 
pursued,  the  beet  fai-m  would  in  a  vory  short  time  attain  such  a 
pitch  of  fortuity  as  to  render  exhaustive  crops  now  and  then  an 
absolute  necessity. 

"With  those  plain  instructions  before  them,  those  who  cannot 
make  a  crude  merchantable  article  of  beet  root  sugar  are  certainly 
not  fit  to  conduct  any  business  or  farming  operations  on  anything 
but  the  most  limited  and  consequently  unprofitable  scale. 

Where,  instead  of  making  sugar  from  tho  beets,  spirit  is  distilled^ 
and  tho  slop  or  refuse  and  the  pressed  cako  from  the  roots  are  used 
on  the  farm,  beets  may  be  grown  in  tho  same  land  year  after  year 
with  an  annually  increasing  productiveness.  This  has  lately  been 
proved  in  England  (and  long  since  was  proved  in  France  and 
Germany).  In  England  beets  which  arc  used  for  distilling  have 
been  grown  on  the  same  land  for  seven  years  following  with  the 
best  effect,  the  manure  from  the  former  crop  being  used,  and  tho 
crop  in  the  later  years  more  than  doubled ;  whUe  from  tho  con- 
tinuance of  hoed  crops  tho  weeds  have  boon  all  but  cxtenninated. 
What  a  prospect  this  holds  out  for  our  Canadian  thistle  infected 
lands. 

The  same  eflfccts  would  foUow  in  making  sugar  from  the  beet 
provided  the  molasses  were  fed  to  the  stock. 

In  all  the  departments  in  Franco  and  in  Germany  where  beet 
sugar  is  grown  and  manufiictured,  tht  yield  of  wheat  produced  in 
those  departments  has  been  more  than  doubled,  and  that  notwith- 
standing that  potash  and  soda  is  made  from  the  refuse  of  the  sugar 
and  sold  and  taken  away  from  the  land,  thus  really  depriving  the 
land  of  important  mineral  constituents — so  fertilizing  to  the  fanns  is 
found  the  feeding  of  the  beet  root  pulp  and  tho  increase  of  manure 
from  tho  numbers  of  cattle  kept  on  it,  in  spite  of  the  loss  of  potash 
and  salts  in  the  sugar  crop. 
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We  will  now  go  more  closely  into  particulars  and  begin  with 
the 

CULTITAIION  OF  THE  BOOTS. 

The  proper  cultivation  of  the  roots  is  one  of  the  great  requisites 
to  ensure  success  in  the  manufacture  of  beet  sugar.    The  culture 
and  planting  should  be  such  as  to  ensure  roots  of  small  size,  not 
exceeding  three  to  four  pounds  each,  and  often  under  this  standard. 
The  crop  will  be  equally  or  more  productive  in  sugar,  if  the  major 
part  of  the  roots  are  grown  so  thick,  in  the  row,  as  to  ensure  their 
small  size.    The  after  management,  must  also  cause  the  root  to  be 
almost  or  altogether  under  the  earth ;  as,  if  otherwise  grown,  that 
part  exposed  to  the  light,  will  not  yield  a  full  supply  of  sugar ; 
and  it  has  been  the  received  opinion  of  many  analysts  that  glucose 
instead  of  crystallizable  sugar  is  thus  formed.    The  seed  should  be 
sown  in  drills  about  eighteen  inches  from  centre  to  centre,  and  the 
roots  may  stand  at  six  inches  apart  in  the  row.    Of  course  they 
will  be  thicker  at  first,  but  may  be  thinned  to  that  distance.  The 
land  should,  and  must  be  pulverized  and  prepared  so  that  when 
burying  the  seed  there  may  be  about  one  and  half  inches  of  fine 
mould  to  ^11  in  over  it.    At  all  events  the  depth  of  the  seed  must 
not  exceed  two  inches,  when  covered  in ;  and  above  all  a  moist 
time  should  not  be  neglected  to  complete  the  sowing.    The  seed  to 
be  sown  may  bo  either  the  Vilmorin  or  white  Silesian ;  both  are 
good,  but  ordinary  unnamed  sugar  beet  must  be  avoided,  as  it  too 
often  is  only  white  mangold  wurtzcl.    The  preparation  of  the  soil 
is  most  important ;  in  fact,  it  is  imperative  that  to  ensure  ease  of 
culture  and  certainty  of  crop,  one  course  should  be  pursued.  As 
to  soil,  any  quality  of  good  dry  land  wiU  answer  well,  and  any 
previous  crop  will  not  materially  affect  the  following  beet  yield. 
But  it  is  absolutely  requisite  that  the  following  course  be  followed. 
Wo  wUl  suppose  the  land  that  is  to  be  sown  with  beets  has  been 
summer  fallowed — If  this  course  is  pursued  it  will  amply  repay 
the  time  lost,  and  expense  incuiTcd  by  doing  so  :  but  fallowing, 
although  advisable,  is  not  absolutely  necessary.    About  the  be- 
ginning or  end  of  September  haul  out  the  manure — any  kind  will 
do,  but  some  is  veiy  desirable — spread  a  thin  coating  over  the 
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field,  then  ridge  and  furrow  the  land,  throwing  one  furrow  each 
way  ;  exactly  the  same  as  if  you  wore  hilling  up  potatoes.  The 
manure  wiU  then  all  ho  directly  under  the  ridges  so  fonned. 
Nothing  more  need  now  he  dono  to  the  land  hefore  the  middle  of 
April,  hy  that  time  the  seeds  commence  to  sprout,  and  tiny  small, 
plants  can  been  seen.  You  must  now  construct  a  harrow,  or 
succession  of  very  small  light  double  harrows,  so  small  that  each 
will  take  a  ridge;  there  must  ho  a  joint  in  the  centre  to  allow  each 
wing  to  travel  on  one  side  of  each  row.  All  the  weeds  will  he 
■  killed  hy  this  haiTow,  and  the  rows  will  not  be  lowered  more  than 
one  half  the  original  height.  Once  each  week  the  land  must  be 
harrowed  until  the  middle  of  May — when  all  the  weed  seeds 
within  the  influence  of  the  air  will  have  germinated,  and  the  land 
be  absolutely  clean.  Now  sow  the  seed,  and  two  weeks  or  less 
will  see  all  the  plants  up  in  rows,  and  no  weeds  to  injure  tho 
growth.  There  you  see  you  have  expended  very  little  labo.ur  on 
the  land,  only  once  ploughing,  and  this  is  all  to  he  done  in  the 
fall;  your  land  is  clean,  fine,  and  free  from  weeds  ;  the  beets  will 
then  get  the  start  of  any  that  may  subsequently  grow.  Directly 
you  can  do  so  with  safety  to  the  young  plants,  run  the  horse  scufiler 
between  each  row.  This  implement  must  be  so  constructed  as  not 
to  do  too  much.  The  weeds  will  be  small  and  easily  destroyed.  A 
slight  hoeing  in  the  row  may  bo  necessary,  hut  if  tho  land  waa 
fallowed  the  year  previously,  there  will  hardly  be  any  occasion  for  it. 
But  if  the  land  be  not  fallowed,  the  same  system  must  be  pursued.  The 
same  fall  manuring,  the  same  ridging  up,  and  the  same  harrowing 
in  the  spring.  Whereas  if  an  opposite  course  be  followed,  and  the 
work  all  done  in  the  spring,  the  weeds  will  have  a  fair  even  race  with 
tho  beets.  The  laud  will  have  laid  dead  and  wet  all  winter  without 
any  early  spring  drying  and  exposure  to  the  air  by  the  furrowing 
system.  And  in  many  cases  there  will  bo  a  fortnight's  difference  in 
tho  time  at  which  the  seeds  can  be  sown.  It  will  readily  be  seen 
that  all  tho  manure  will  be  under  the  ridge,  and  nearly  double 
quantity  of  surface  soil  will  bo  in  the  ridge,  and  there  will  be  so 
much  more  depth  of  earth  for  the  plant  to  penetrate,  instead  of  being 
forced  out  of  it,  there  being  no  doubt  that  every  pound  of  root 
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grown  at  the  bottom,  deeply  buried  in  the  earth  is  worth  one  and  a 
half  pounds  of  that  portion  esposed  to  the  air  and  light.  Hence  the 
necessity  for  earthing  up  ;  and  this  must  be  done  occasionally  with 
a  double  mould-board  plough,  so  set  or  constructed  that  a  little  fine 
earth  can  be  raised  from  between  the  rows  and  deposited  nicely  on 
each  side  of  the  plant,  leaving  however,  a  small  ridge  out  of  which 
the  green  may  grow.  The  rains  will  wash  these  small  ridges  down 
somewhat.  When  in  England,  some  years  since,  the  witer  used 
a  plough  for  a  number  of  seasons,  with  excellent  effect. 

About  the  last  of  September  the  roots  will  be  ripened  sufficiently 
to  commence  grinding  and  pressing,  and  we  now  come  to  the  most 
troublesome  part  of  the  process  so  far  as  cultivation  of  the  root  is 
concerned.  Hitherto  every  thing  has  depended  (so  far  as  trouble 
of  manipulation  is  concerned),  on  suppressing  the  growth  of  weeds 
until  the  beet  plant  shall  have  sufficient  power  to  overgrow  them, 
and  if  the  foregoing  directions  be  carefully  followed  there  will  be 
but  little  trouble  or  expense.  The  preparation,  manuring  the  land 
in  the  fall  cannot  be  too  strongly  enforced.  By  so  doing  you  have 
the  manure  all  well  decayed  just  when  the  plant  requires  it ;  you 
have  a  double  depth  of  earth  for  its  growth  over  the  ordinary  level 
field  ;  you  have  the  land  dry  and  wholesome  for  spring  harrowing  ; 
you  have  above  all  things  the  start  of  the  weeds,  and  ever  afterwards 
during  that  year  the  beets  will  be  ahead  in  the  race  instead  of  being 
at  times  overrun  and  half  smothered,  and  during  the  summer  you 
have  a  depression  into  which  all  weeds  will  natui-ally  be  swept  by 
the  action  of  hoeing,  which  thereby  escape  all  chance  of  rerooting 
after  rain,  in  the  row,  and  you  have  an  easy  mode  of  cultivating 
during  the  summer  with  a  properly  constructed  scuffler,  between  the 
rows  as  occasion  requires. 

WASHING  THE  BOOTS. 

The  roots  before  being  submitted  to  the  rasp,  must  be  thoroughly 
washed  in  a  rolling  cage,  great  pains  must  be  taken  that  no  dirt 
shall  be  allowed  to  remain  on  the  roots  when  they  come  to  the  rasp, 
and  the  heads  of  the  roots  and  leaf  stems  must  be  carefully  cut  off ; 
and  if  cattle  are  kept  to  consume  the  portions  of  the  root  which  come 
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from  tho  press,  so  that  waste  would  not  occur,  the  whole  head  of 
the  root  ought  to  ho  cut  off,  and  fed  to  the  cattle.  It  has  heen 
proved  time  and  again  that  the  extremity  of  the  root  end  of  the 
plant  is  the  richest  in  sugar,  whilst  the  portion  which  is  grown  above 
the  ground  is  the  part  which  contains  the  largest  proportion  of  potash 
and  salt.  Hence  in  the  continental  countries  of  Europe  where  the 
government  excise  duty  is  charged  on  the  roots  consumed ;  the 
entire  portion  of  the  root  which  grows  above  the  ground  is  cut  o£f 
and  rejected  for  sugar  purposes.  Any  plan  which  will  ensure  perfect 
cleanliness  in  the  roots,  is  that  best  adapted  to  tho  work,  and  the 
roots  should  be  allowed  to  drain  off  all  superfluous  water,  before 
they  come  to  the  rasp. 

RASPING  THE  BOOTS. 

Tho  roots  should  bo  presented  to  the  rasp  endwise,  and  the  rasp 
(however  constructed),  should  reduce  tho  root  to  tho  finest  possible 
pulp.  The  pulp,  should  then  be  passed  through  rollers  working 
together,  which  are  of  sufficient  surface  to  receive  and  crush  the 
pulp  as  it  comes  from  the  rasp.  Tho  rollers  will  thus  reduce  the 
pulji  to  a  perfect  smooth  paste,  and  burst  all  the  cells  of  which  the 
root  is  formed,  and  which  cells  contain  the  sugar. 

There  are  many  ways  of  making  tho  rasp.  That  is  the  best 
which  works  with  the  greatest  speed,  and  reduces  the  root  to  the 
smoothest  and  most  complete  pulp. 

PRESSING  THE  PULP. 

The  following  is  the  old  fashioned  plan.  There  have  been,  and 
will  be  many  improvements.  The  pulp  must  be  placed  by  small 
parcels  at  a  time  (according  to  the  size  and  power  of  tho  press),  on 
strong  canvas  cloths,  each  cloth  being  laid  over  a  frame  about  two 
inches  deep,  and  the  size  that  will  go  into  the  press  ;  the  cloths 
must  be  much  larger  than  the  frames.  When  tho  frame  is  full,  fold 
over  the  clotli  first  from  side  to  side,  then  the  ends  over  ;  then  place 
the  cushion  of  pulp  so  fomied  iu  the  press  ;  there  must  be  a  strong 
board  larger  than  the  cushion  of  pulp,  and  it  must  rest  on  one 
board  while  another  covers  it ;  one  board  going  one  way  of  the  grain, 


Nov.  1,  1873. 


THE  SUGAE  CANE. 


593 


the  next  above  crossing  it,  and  so  on,  parcels  of  jjulp  and  boards 
until  you  have  the  press  full.  Then  put  on  the  power  gradually, 
so  that  the  juice  can  escape  readily  from  the  cloths,  without  bursting 
them  ;  press  to  the  full  power  of  the  screw,  and  take  care  to  catch 
all  the  juice. 

The  juice  should  run  from  the  press  at  once  into  the  kettles, 
where  the  heat  should  be  raised  as  quickly  as  possible  to  150° 
Farhenheit's  thermometer,  and  it  should  not  fall  below  this  heat,  so 
long  as  the  kettle  is  filling. 

When  all  the  juice  is  out  that  you  can  get  out  at  the  first  opera- 
tion with  the  press,  take  the  cakes  of  pulp,  put  them  in  hot  water, 
and  let  them  soak  for  an  hour.  The  water  must  be  nearly  boiling, 
as  the  cakes  will  cool  it  sufficiently.  When  broken  up  and  mixed 
with  the  hot  water,  which  they  should  be  at  once,  the  heat  ought  to 
be  between  150°  and  155°  (Faht.),  and  if  not  so,  add  more  hot  water 
until  that  heat  is  attained ;  then  cover  up,  and  keep  it  all. hot.  This 
is  necessary,  to  prevent  fermentation  or  acetification.  Then  proceed 
to  press  the  mashed  roots  again,  in  the  same  manner  as  at  first. 

It  is  scarcely  worth  while  to  squeeze  the  pulp  more  than  twice, 
although  it  ordinarily  takes  three  pressings  to  get  out  all  the  sugar. 
If  your  press  is  sufficiently  powerful  you  can  get  out  all  the  juice 
at  once. 

Strain  the  juice  through  a  fine  strainer,  and  get  the  juice  into  the 
kettles  as  soon  as  possible.  Neither  the  first  juice  nor  the  second 
must  ever  be  allowed  to  fall  in  heat  below  150°,  or  souring  may 
commence.  When  in  the  kettles,  heat  the  juice  as  quickly  as 
possible,  to  just  boiling ;  thou  add  the  lime  in  the  following  manner ; 
the  juice  will  be  very  black,  and  dirty  looking,  but  it  will  all  come 
right  with  the  lime. 

TO  MAKE  THE  MILZ  OF  LIME. 

Get  some  good,  new,  hot  lime,  slack  it  in  boiling  water ;  stir  it 
up,  and  let  it  settle  for  a  minute  or  two,  and  pour  the  liquor  off  the 
dregs.  You  must  leave  all  the  coarse  part  of  the  lime  behind ;  only 
take  ofi'the  milk  of  lime,  which  must  be  quite  smooth  and  without  grit. 

This  should  bo  made  and  put  in  a  barrel ;  the  lime  must  bo 
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caustic  and  strong ;  when  kept  under  water  it  will  keep  for  any 
reasonable  time  in  a  caustic  state.  When  the  juice  boils,  add  some 
of  the  milk  of  lime  to  it,  and  stir  it  slowly.  When  you  find  the  juice 
change  colour  and  curdle,  showing  clear  in  spots,  and  when  it  shows 
signs  of  settling,  you  have  put  lime  enough ;  stir  the  juice  gently 
until  the  lime  is  mixed  well  through  it,  but  don't  urge  the  juice  to  a 
rapid  boil ;  then  take  out  a  sample  in  a  glass  and  see  if  it  clears, 
and  is  the  colour  of  white  wine ;  if  so,  enough  lime  has  been  put,  if 
not,  put  a  little  more,  but  don't  put  more  lime  than  enough.  As 
soon  as  the  juice  flakes,  or  curdles,  it  is  done.  It  need  not  bo  more 
than  five  minutes  from  the  time  you  put  the  lime  until  you  filter 
the  juice. 

Now  empty  the  juice  as  quickly  as  possible  out  into  a  canvas 
strainer,  formed  by  stretching  a  canvas  cloth  so  that  it  hangs  down 
in  the  middle ;  it  should  spread  as  wide  as  possible,  so  as  to  give  the 
greatest  amount  of  filtering  surface.  As  long  as  the  juice  runs  tliick, 
you  must  pump  back  again  on  the  filter,  taking  care  that  it  shall 
enter  the  juice  in  the  filter,  with  as  little  disturbance  as  possible. 
When  the  juice  runs  clear,  let  it  drain  through  the  filter  cloth  with- 
out further  disturbance.  It  should  be  as  clear  and  bright  as  any 
wine ;  it  is  then  right. 

Let  the  strained  juice  get  cold,  and  it  will  then  be  ready  for 
carbonatatiou. 

Although  the  juice  is  now  so  fine  and  clear,  yet  there  is  a  great 
deal  of  lime  in  it,  though  you  cannot  see  it,  and  this  lime  is  caustic. 
This  causticity  must  be  destroyed,  and  the  lime  turned  into  its 
original  chalk  or  lime  stone,  though  in  a  state  of  fine  mud ;  and  this 
is  called  carbonatatiou. 

CAEBONATATION. 

To  effect  this  operation  you  must  get  a  pair  of  blacksmith's  bellows, 
or  any  other  good  blowing  machine,  and  have  a  pipe  fixed  to  the 
nozzle,  which  is  to  go  down  into  the  juice ;  the  pipe  should  be  long 
enough  to  curl  round  the  bottom  of  the  vessel  which  contains  the 
juice,  and  it  must  bo  pierced  full  of  small  holes,  so  tliat  when  the 
bellows  are  worked,  the  air  they  contain  will  be  forced  in  numerous 
small  streams  through  the  liquor.    But  the  air  alone  will  not 
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carbonate  the  lime,  so  you  must  make  the  following  arrangement. 
Get  a  number  of  lengths  of  common  stove  pipe,  to  a  length  of  from 
ten  to  fifteen  feet.  At  one  end  is  fixed  a  charcoal  stove,  with  the 
means  of  closing  the  top,  so  as  to  enable  you  to  draw  the  air  as  much 
as  possible  through  the  charcoal  fire ;  fill  the  stove  and  light  it ;  as 
soon  as  the  coal  burns  clear  from  smoke,  it  will  be  ready  to  use. 
The  object  of  the  length  of  the  stove  pipe,  is  to  disperse  and  let  the 
heat  pass  off,  so  that  you  may  not  bum  the  bellows. 

(To  he  eontinued.J 


ANALYSIS  OF  CETJDE  SUGARS  AND  STEUPS. 
By  H.  Lanbolt. 
Translated  by  J.  M.  Merrick,  B.Se. 
(Continued  from  page  652.) 

The  conclusion  may  he  drawn  from  these  researches  that  the  exact- 
ness which  can  generally  he  reached  in  optical  sugar  determinations, 
with  reference  to  different  observers,  different  instruments,  and  different 
samples,  may  on  an  average  be  set  at  1  per  cent.  [Expressed  more 
exactly  we  might  say  that  the  limits  of  error  are  vrithin  -97  per 
cent,  of  the  total  cane-sugar.  Tr.] 

The  difference  between  the  polarizations  of  the  inverted  sugar 
solutions  was  -45  per  cent,  as  a  mean  of  33  experiments.  Here, 
•to  be  sure,  the  Soleil  saccharimctor  alone  was  used. 

3.  Inversion,  as  the  table  shows,  gave  in  only  very  few  cases 
results  differing  considerably  from  direct  polarization,  a  proof  that 
the  crude  sugar  contained  little  or  no  laevo-rotatory  sugar. 

In  most  cases  the  differences  are  within  the  errors  of  observation, 
and  even  with  the  less  pure  sorts  are  not  so  large  that  the  amount 
of  inverted  sugar  could  be  reckoned  therefrom  with  safety. 

Besides  this,  direct  experiment  with  Trommcr's  test  showed  that 
in  fact  inverted  sugar  was  absent  in  many  samples,  and  in  others 
was  present  in  only  small  amount. 

4.  The  last  two  columns  furnish,  in  conclusion,  an  interesting 
addition  to  the  table. 
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The  first  shows  the  polarization  made  at  the  time  of  pui'chase  of 
the  crude  sugars  in  Magdehurg,  and  the  latter  those  made  after 
the  arrival  of  the  casks  at  Koln.  These  latter  were  made  in 
March  and  April,  by  Counsellor  Fleishauer,  and  sugar  manufactui-cr 
Kirchncr.  The  researches  of  Hcit  Lotman  and  myself  were  made 
in  August  and  September,  1866,  and  a  conversion  of  the  figures 
obtained  Inust  show  whether  by  lying  in  the  casks  the  sugar  had 
sufiered  an  essential  change  or  not. 

In  general  it  was  found  that  the  polarization  fell  off  by 
lapse  of  time,  yet  in  the  majority  of  cases  the  difference  fell 
within  the  error  of  observation  of  1  per  cent.  (-97  per  cent.). 

A  diminution  of  sugar  contents  might  have  been  produced  either 
by  attraction  of  water  or  by  a  partial  change  of  the  cane-sugar 
into  grape-sugar.  The  numbers  contained  in  the  table  show  that 
such  a  change  had  been  produced  after  a  lapse  of  half  a  year  only 
on  the  minutest  scale. 

The  original  article  contains,  further,  a  series  of  experiments 
upon  the  determination  of  sugar  by  means  of  Fehling's  copper 
solution  (10  c.  c.  corresponding  to  -05  grm.  inverted  sugar  =  -0475 
grm.  cane-sugar),  in  which  it  was  found  judicious  for  the  recognition, 
at  the  completion  of  the  reaction,  to  bring  a  drop  of  the  fluid  upon 
a  porcelain  plate,  together  with  a  drop  of  acidified  fcrrocyanidc  of 
potassium. 

At  the  point  of  contact  arises,  so  long  as  oxide  of  copper  is 
present,  a  fine  brown  line.  The  inversion  of  the  sugar  solutions  was 
accomplished  by  warming  them  for  10  minutes  with  lo  their 
volume  of  strong  chlorhydric  acid,  to  70°  or  80°  C. 

The  following  is  a  result  of  a  comparison  of  titration  with 
polarization,  viz : — 

Titration  gives  the  contents  in  sugar  sharper  than  polarization 
in  diluted  solutions,  since  the  possible  error  of  '1  c.  c.  corresponds 
to  -03  grm.  sugar  in  a  litre,  while  with  polarization,  in  the  most 
favorable  cases  the  error,  as  we  have  shown,  might  amount  to 
•15  grm.  When  the  problem,  therefore,  is  the  investigation  of 
very  weak  sugar  solutions  (beet  juice,  diabetic  urine,  etc.),  the 
preference  must  be  given  to  the  copper  method.    But  if,  on  the 
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other  hand,  solid  substances,  like  crude  sugar,  arc  to  be  examined 
by  FehUng's  method,  we  arc  compelled  to  prepare  very  dilute 
solutions,  and  in  this  case  the  errors  occurring  in  titration  have  a 
great  influence  upon  the  calculation  of  the  sugar  contents  of  the 
dry  substance. 

'  This  error  could  bo  lessened  by  the  use  of  a  larger  amount  of 
the  copper  solution  than  10  c.  c.,  yet  for  such  assays  polarization 
is  undoubtedly  much  more  judicious.  Cases,  nevertheless,  may 
occur  where,  with  the  help  of  Fehling's  solution,  decidedly  more 
correct  results  arc  obtained  than  with  the  polarizer,  as  with  syrups 
and  molasses,  which  contain,  besides  cane  and  grape-sugars, 
considerable  amounts  of  other  optically  active  substances,  such  as 
aspartic  and  other  organic  acids. 

With  such  substances  confused  results  are  often  obtained  in 
applying  Clerget's  iaversion  process,  while  titration  gives  the 
amount  of  inverted  sugar  with  much  greater  certainty,  since  the 
substances  interfering  with  polarization  have  no  influence  upon 
the  copper  solution.  Particulars  in.  regard  to  this  will  be  found  in 
the  chapter  upon  the  analysis  of  syrups. 

[_]Vote. — I  think  this  last  statement,  viz.,  concerning  the 
superiority  of  the  copper  method  over  polarization,  would  have 
been  greatly  modified  if  the  German  savans  had  busied  themselves 
with  low  grade  sugars,  Manillas  for  instance,  instead  of  tho 
excellent  kinds  on  which  they  worked,  only  three  in  their  thirty- 
three  samples  falling  below  90  per  cent.  "With  very  low  grade 
East  India  sugars,  I  find  that  the  dirt,  gum,  or  whatever  tho 
indefinable  organic  matters  present  may  be,  acts  strongly  upon  the 
copper  solution,  bringing  out  results  that  are  incontestably  too 
high.  gr.,  a  sample  of  low  grade  Manilla,  which  by  polarization 
gave  as  a  mean  of  six  determinations  upon  two  separate  samples 
82  per  cent,  cane-sugar,  gave  90'69  cane-sugar  by  tho  copper 
process,  a  figure  which  could  be  shown  to  be  wrong,  both  by  a 

complete  analysis,  and  by  practical  results. — J.  M.  M.] 

B. .  Determination  of  tho  Salts  in  Crude  Sugar. 
The  salts  of  crude  sugar  are  mainly  combinatiotis  of  potassa  with 
Various  organic  acids,  of  which  oxalic,  malic,  and  citric  have  thus 
far  been  recognized. 
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If  the  sugar  be  incinerated  in  a  platimim  dish,  a  white  residue 
remains,  soluble  in  water,  and  consisting  almost  wholly  of 
cai'bonatc  of  potassa,  and  containing,  as  a  rule,  very  small 
amounts  of  chlorine,  sulphuric  acid,  soda,  and  lime. 

Ordinarily,  the  residue  which  sugar  leaves  on  incineration  is 
reckoned  as  so  much  ash,  or  percentage  of  salts ;  but  it  is  clear 
that  this  does  not  express  the  real  amount  of  salts  originally 
present  in  the  sugar,  but  only  the  quantity  of  carbonate  of 
potassa  contained  in  these. 

These  numbers  are  useful  merely  to  compare  the  relative 
amount  of  salts  contained  in  different  sugars. 

Scheibler*  proposes  incineration  with  the  addition  of  con- 
centrated sulphuric  acid,  whereby  combustion  goes  on  more 
rapidly. 

In  this  case  sulphates  remain  as  a  residue,  and  the  percentage 
of  ash  is  perhaps  A  higher  than  by  the  first  method.  Since  the 
equivalent  of  sulphuric  acid  is  nearer  that  of  the  organic  acids 
than  carbonic  acid,  the  numbers  obtained  by  Scheibler' s  process 
stood  neai-er  the  ti-uo  values,  but  ob\iou8ly  do  not  give  the  true 
per  cent,  of  salts,  and  are  therefore  useful  only  as  a  means  of 
compaiison.  Wo  can  hardly  find  a  method  applicable  in  practice 
for  the  direct  determination  of  organic  salts  in  crude  sugars, 
molasses,  etc.,  but  nevertheless  the  following  indirect  way  may 
be  used. 

As  has  been  remarked,  the  organic  salts  contain  principally 
potassa  combined  with  oxalic,  citric,  and  other  organic  acids. 
These  acids  can  be  precipitated  with  acetate  of  lead,  and  if  the 
precipitate  be  decomposed  with  sulphydric  acid,  the  filtrate 
contains  the  free  acids,  which,  if  neutralized  with  potassa,  give 
with  tolerable  exactness  the  salts  of  the  crude  sugar.  If  we 
determine  by  experiment  how  much  carbonate  of  potassa  a  definite 
weight  of  the  diy  salts  leaves  behind  upon  incineration,  by  means 
of  this  number  reversed  we  can  estimate  from  the  ash  of  a  sugar 
its  contents  in  organic  salts. 

♦ZeitschjiftdesVoremsfurRiibcnzuckcrlnd.  Bd.  1-1,1).  1^8.  Jahresbcricht 
iibcr  dio  untersuclmng,  und  Fortschritto  auf  dcm  Gesammt  gcUct  dcr 
Zuckerfabriltation  von  Scheibler  und  Stammer,  Bd.  4  p.  221. 
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For  oxccuting  this  experiment  crude  sugar  was  not  employed, 
but  syrup,  prepared  from  this  sugar,  on  account  of  its  greater 
percentage  of  salts,  and  of  this  two  pounds  were  used.  The  lead 
precipitate  was,  of  course,  treated  with  water  so  long  as  any 
sugar  could  he  washed  out.  The  acid  fluid  obtained  after  de- 
composition by  sulphycbic  acid  was  exactly  neutralized  with 
solution  of  potassa,  partly  evaporated  and  filtered  over  animal 
charcoal  that  had  previously  been  washed  with  chlorhydric  acid. 
After  complete  diying  on  a  watcr-hath,  there  remained  a  faintly 
yellow  colored  crystalline  deposit. 

This  readily  deliquesced  in  the  air,  and  by  the  ordinary  reactions 
oxalic,  malic,  and  tartaric  acids  were  detected,  while  the  presence 
of  citric  acid  was  doubtful. 

It  also  contained  chlorine,  and  a  trace  of  sulphuric  acid.  This 
mass  of  salts  served  for  the  following  determinations  : — 

(1)  -7645  grm.  of  the  substance  dried  at  100°,  until  its  weight 
became  constant,  gave  •3745  grm.  potassic  carbonate. 

(2)  2-1842  grm.  of  the  same  gave  r065  grm.  potassic  cai-bonate. 

(3)  3-5325  grm.  of  the  same  gave  1-784  grm.  potassic  carbonate. 
Reckoning  from  this  the  amount  of  organic  salt  to  which  one 

part  of  the  residual  potassic  carbonate  corresponds,  wo  have : — 
Exp.  1.  =  2-04  parts. 
„    2.  =  2-05  „ 
„    3.  =  1-98  „ 

Hence,  as  an  average  we  may  assume  that  the  organic  salts  of 
crude  sugars  and  molasses,  on  incineration,  leave  half  their  weight 
of  potassic  cai'bonate. 

If  crude  sugar  be  incinerated  in  a  platinum  dish  the  complete 
combustion  of  the  carbon  demands  considerable  time,  since  the 
carbon  itself,  towards  the  close  of  the  operation,  is  enveloped  in 
the  melted  salts.  This  inconvenience  may  be  avoided  by 
burning  the  mass  to  coal,  lixi^-iating  this  with  water,  and  com- 
pleting the  incineration  of  the  carbon  by  itself.  The  aqueous 
solution  of  the  salts  must  be  brought  back  into  the  platinum  dish, 
evaporated,  and  heated  to  redness.  This  process  requires  more 
time  than  the  first. 
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If  wo  dctcrmino  the  percentage  of  ash  hj  heating  in  an  open 
platinum  dish  until  the  carbon  completely  disappears,  as  was 
always  done  in  the  case  of  the  sugars  examined  in  this  research, 
a  part  of  the  resultant  carbonate  of  potash  volatilizes  in  conse- 
quence of  the  long-continued  high  heat. 

That  this  is  in  fact  the  case  is  shown  by  the  flame  from  a 
Bunsen  burner  taking  on  an  intense  violet  hue  when  held  in  the 
current  of  air  rising  from  the  heated  dish.  In  order  to  determine 
the  magnitude  of  the  error  thus  arising,  and  to  be  able  to  correct 
the  same,  the  loss  which  the  sugar  residue  suifered  by  heating  for 
a  greater  or  less  time  was  determined  by  some  special  experiments 
which  have  given  the  results  annexed,  \-iz. : — 

(1)  r47'J8  gi-ammo  of  crude  sugar  was  incinerated  over  a 
Bunsen  burner  with  the  weakest  possible  flame,  an  operation 
which  required  35  minutes.  The  residue  was  then  repeatedly 
heated  and  weighed. 


Weight  of  residue  after  incineration 
„  „       „    i  h.  heating 


•0347  grni. 
•0335  „ 

•0325  „ 
•0315  „ 


Loss. 

•0012 

•0010 
•0010 


(2)  3-009  grms.  crado  sugar  wore  completely  incinerated  in  45 
minutes.    The  ash  was  then  further  burned. 

Loss. 


Weight  of  original  ash    .  . 

.    .    .    -0695  grm. 

,,     after  \  h.  heating  . 

.    .    .    •0677    „  . 

.  ^0025  grm 

It 

.    .    .    ^0642    „  . 

.  ^0028  „ 

i>  >) 

7t 

.    .    .    -0615    „  . 

.  -0027  „ 

it 

.    .    .    ^0595    „  . 

.  -0020  „ 

>>  )> 

It  • 

.    .    .    ^0575    „  . 

.  ^0020  „ 

)>  )> 

It  • 

.    .    .    -0530    „  . 

.  -0045  „ 

y>  it 

!t 

.    .    .    -0450    „  . 

.  -0080  „ 

>'  '> 

It 

.  .  .  •osoo  „  . 

.  -0060  „ 

(3)  2-946  grms. 

crude  sugar 

left  behind 

After  incineration 

■045  grm. 

Loss. 

,,     *  hour  further  heating 

•0395  „ 

•0055  grm 
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These  experiments  show  that  the  volatilization  of  equal 
quantities  of  salts  is  proportional  to  the  duration  of  the  heating, 
and  that  this  loss  is  more  considerable  the  greater  is  the  mass  of 
the  salts. 


From  the  numbers  obtained  is  arranged  the  following  tabic, 
shovfing  the  loss  which  different  quantities  of  ash  of  sugar  can 
experience  by  ignition. 


Weight  of  Ecaiduo. 

Loss  by  heating. 

J  hour. 

1  hour. 

IJhotir. 

2  hours. 

•01  grm. 

•002  grm. 

•004  gi-m. 

■006  grm. 

•008  grm. 

•02  „ 

•002  „ 

•004  „ 

•007  „ 

•008  „ 

■03  „ 

•002  „ 

■005  „ 

•008  „ 

■010  „ 

•04  „ 

•003  „ 

•006  „ 

•009  „ 

•012  „ 

•05  „ 

•004  „ 

•007  „ 

•Oil  „ 

•015  „ 

•06  „ 

•004  „ 

■008  „ 

■013  „ 

•017  „ 

•07  „ 

•005  „ 

•010  „ 

■015  „ 

•019  „ 

•08  „ 

•005  „ 

•010  „ 

•016  „ 

•020  „ 

Of  the  crude  sugars  to  bo  examined  2  to  3  grms.  were  employed 
which  loft  fi'om  ^02  to  •OO  grm.  residue. 

Since  the  time  required  for  full  combustion  of  the  carbon  had 
already  been  noted,  the  loss  by  volatilization  could  bo  corrected 
at  least  approximately  by  means  of  the  above  table. 

This  correction,  in  many  cases,  is  not  at  all  inconsiderable,  in 
view  of  the  small  amount  of  ash  left  by  the  sugars. 

Ex.  92 — 2^7705  grms.  of  a  certain  sample  of  crude  sugar  left 
•0305  grm.  ash  =  TIO  per  cent,  residue.  Since  the  incineration 
had  lasted  an  hour,  about  5  mgi-ms.  of  salt  must  have  been 
volatilized  in  this  time,  so  that  the  corrected  weight  of  the  ash  is 
•0355  grm.,  corresponding  to  1-2S  per  cent. 

In  conclusion,  therefore,  it  may  be  said  that  in  order  to  reckon 
the  amo'int  of  organic  salts  present  in  the  crude  sugar,  from  the 
corrected  percentage  of  ash,  it  is  necessary  simply  to  double  tlm 
numbers  found.  If,  however,  Schciblcr's  incineration  process  with 
sulphuric  acid  bo  employed,  the  weight  of  the  residue  should  bo 
multiplied  by  1^54. 

This  calculation  may  be  adopted  without  scruple  iu  samples  of 
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cnide  sugar  in  general,  since  the  ash  consists  almost  wholly  of 
carbonate  of  potash. 

Insoluble  inorganic  constituents  (sand),  which  might  increase 
the  weight  of  the  residue,  wore  present  in  considerable  amount 
only  in  crude  sugar  No.  27.  It  amounted  here  to  one  per  cent., 
and  was  subtracted  in  reckoning  the  organic  salts. 

\_Note.  In  the  low  grade  sugars  imported  largely  into  this 
country,  it  is  absolutely  necessary  to  determine  the  amount  of 
insoluble  inorganic  matter  before  reckoning  the  true  ash.  Sand 
and  small  pebbles  abound  in  low  grade  East  India  sugars,  and  the 
time  ash  must  bo  determined  either — as  is  frequently  my  own 
method — by  evaporating  and  igniting  an  aliquot  part  of  a  filtered 
solution  of  known  strength,  or  by  incinerating  the  crude  sugai', 
and  washing  out  the  soluble  part.  The  first  is  rather  the  better 
way. — J.  M.  M.] 

To  determine  the  possible  en-or  arising  from  the  difference  of 
the  samples,  the  percentage  in  salts  of  No.  5  was  repeatedly 
detennined. 


Isugarin 
j  grms. 

Ash. 

Per 
cent. 

Time. 

Loss  by  vola- 
tilization. 

Corrected 
ash. 

Per 
cent. 

Organic 
salts  in 
percent. 

1  !3-3415 

•0435 

r30 

U 

•009  grm. 

•0525  grm. 

1^57 

3^14 

2  I2-5327 

•0355 

1-40 

1 

•005  „ 

•0405  „ 

1^60 

3^20 

3  :3-483 

•0390 

M2 

n 

•009  „ 

•0480  „ 

1-38 

2^76 

4  12-5375 

•030 

MB 

u 

•007  „ 

•0370  „ 

1-46 

2^92 

1^25 

1^50 

300 

Error  of  samples  - 

fI4 

±•11 

±•22 

The  results  of  the  salt  determinations  of  the  33  sugars  arc  given 
in  Table  III. 

C.  Determination  of  the  Water  in  Crude  Sugar. 

The  percentage  of  water  iji  all  the  samples  of  crude  sugar  was 
determined  by  direct  drying  at  a  temperature  of  55°-60°  C. 
An  air-bath  with  a  Bunson's  regulator  was  employed. 
Ordinai-ily  from  2  to  3  grms.  of  sugar  were  used,  and  the 
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sample  was  -weighed  between  watch-glasses,  on  account  of  its 
extreme  hygroscopioity  in  its  dry  condition. 

The  dehydration  of  the  sugar  was  completed  in  two  hours — 
as  two  preliminary  experiments  showed — no  further  loss  occurring, 
yet  generally  the  samples  were  allowed  to  remain  a  longer  time, 
viz.,  4  or  5  hours  in  the  air-bath. 

In  order  to  estimate  the  influence  of  the  possible  dissimilarity 
of  the  samples  used  upon  the  water  determination,  three  different 
samples  of  cnide  sugar,  No.  5,  were  taken,  which  gave  the 
numbers  2-22,  2-24,  2-18,  per  cent. 

The  error  which  may  occur  in  the  water  estimation  may 
accordingly  be  set  at  ±  -03  per  cent. 

The  water  percentage  of  the  crude  sugar  may  further  be  deter- 
mined in  an  indirect  way,  by  the  determination  of  the  spccifio 
gravity  of  the  normal  solution  prepared  for  Ventzko's  saccharimeter, 
which  contains  26'048  grms.  of  sugar  in  100  c.  c.  of  water. 

Two  spindles  made  for  this  pui-pose  by  Goissler  of  Bonn,  and 
Pawlowski  of  Berlin,  and  which  agree  very  well  with  each  other, 
served  for  this  purpose.  "With  these  the  third  decimal  can  bo 
road  and  the  fourth  estimated. 

The  accuracy  of  these  instruments  was  tested  by  means  of  a 
solution  of  pure  sugar  of  1-10  sp.  gr.  The  correction  for  the 
normal  temperature,  17'6°  C.  was  taken  from  Gerlach's  tables, 
and  the  saccharometiic  dry  substance,  as  well  as  the  amount  of 
water,  was  reckoned  from  those  of  Brunner.* 

If  these  indirect  water  determinations,  which  in  the  sugar- 
house  are  often  made,  bo  compared  with  the  direct,  it  wiU  bo 
found  that  the  first  are  in  all  cases  too  low,  about  '44  per  cent,  on 
an  average.  The  cause,  as  may  easily  be  seen,  lies  in  the  fact 
that  the  salts  of  the  crude  sugar,  since  they  are  specifically 
hoa\-icr  than  pure  sugar,  cause  the  sp.  gr.  of  Ventzko's  normal 

*  Zeitseh.  d.  Vcreins  f.  Eiibenzucker,  M.D.,  1861,  p.  34. 
Stammer's  Taschenbuch  f.  Zuckerfabr,  p.  C3. 
Zeitseh.  d.  Vereins  f.  llubenzuclcer,  M.D.,  18G1,  p.  32. 
Stammer's  Taschenbuch,  p.  60. 

[See,  also,  a  very  handy  little  book,  Lcitfaden  zar  antersacliung  dor 
ferscheidenen  Zuckeraster,  etc.  Von  Clement  Mondelbliih.  Brunn,  1867. — 
J.  M.  M.] 
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solution  to  be  somewhat  too  higli.  In  order  to  obtain  tlic  true 
percentage  of  water,  the  amount  shown  by  the  spindle  must  be 
increased  -4  per  cent. 

The  following  Table  II.  contains  a  comparison  of  the  direct  and 
indirect  water  determinations. 

Table  II. 


No. 

Per  cent  water 
by  drying. 

1 

Sp.  gr. 
Ventzke  sol. 

Per  cent,  water 
calculated. 

Difference 
between 

direct  and 
indirect  water 
determination 

1 
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O 
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9*9  J. 

•99 

A 

.  *      o  ^  /        •  , 

■  (        1   17(7  1  O         ,  , 

a  a          ^    OO             a  • 

•79 

0 

9*99 
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1  -007 'i 

a    .            *i    OO               ,  , 

•91 

Q 

o 

9*S9 

.  .            Oil        .  . 

1  -nQsn 

9-0  J. 

a   .             f  O 

o 

•  •      ^  u  4        .  » 

1  -OQ?? 

.    ,            ^    OO               a  a 

•99 

a  a  £l£l 

1  rt 

lU 

.  ,      O  U'x       .  . 

1  -OOVft 

X  VJ  t  o 

a  a          ^                       a  • 

•QH 

a  a  OU 

1 1 

•  •      X  yjv  i  o 

a  a          £i    1  O             .  a 

•1  Q 
a  a  io 

1  0 

,  a      1  yjiJoo      •  , 

a  a           1  f 

Oil 

1  ^ 

Vo 

.  ,       O  OO        .  . 

,  •          X    UJUO           a  , 

a    a            O    ^O               a  a 

•9Q 

a  a  £lQ 

1  A 

9 

a,           X    \JJ  t  O  at 

,  a          .A    OO             a  a 

o  i 

1  ^ 
10 

9*Q(1 

a,           L    VJ 1 t  aa 

a  a          Ji   OO             a  a 

•Ai'i 

a    a  TO 

I  0 

•  •          0  L       .  , 

a  a           1    UifoKj           a  . 

a  a          il   V^             a  a 
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Ol 

1  7 

. .     z  oy     •  « 

a,           X    \J,'  t  U  a. 

9'd  ^ 
•  •                 ^O             a  • 

•  94 

1  O 

a  .           1    V/yO'X           a  a 

a  a           X    0*i             a  . 

a  •  Oi 

1  a 

a  a           L    yJJ  i  ^  at 

a  a          ^    UO             a  a 

•91 

9n 
.zu 

•  .      Oil        •  . 

,  »           J.    W  J  /  O           a  . 

•    a                    t  O               a  • 

a    a  OD 

0  I 
^  1 

X    VJ  1  J  a. 

9*  1  4, 

•   a                                    a  • 

a  a  Do 

22 
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Z6 
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.  a          O    OO             a  a 

a  /I  P 
a  .  40 

24  . 
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a.           1-0975  .a 

. .    2-55      . . 
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25 

3-51  .. 

a.  1-0968 

. .    3-25      . . 

..  -26 

26 

..  3-66 

.   a           1-0968           a  a 

. .    3-25  .. 

..  -41 

27 

. .    2-47     . . 

. .     1-0982  ..' 

..     1-84  .. 

..  -63 

28 

. .     2-60     . . 

.  a     1-0978  .. 

.  .    2-24      .  . 

. .  -36 

29 

. .    3-69     . . 

.a           1-09G4  a. 

.  .    3-65      .  . 

. .  -04 

30 

. .    3-35     . . 

a   a           1-0973            .  .i 

.  .    2-75      .  . 

. .  -60 

31 

3-81 

a    a            1-0967  a.l 
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. .  -46 

32 

. .    3-04     . . 

a  a           1-0975  aj 
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.  .  -49 

33 
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1 
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. .  -70 

fTo  be  continued.) 
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REFINED  SUGARS  AND  SUGAR  REFINERIES. 


The  United  States  consume  a  pretty  sizeable  lump  of  sugar 
each  year.  The  crop  of  Louisiana  sugar,  all  used  in  the  States, 
•was  108,520  hogsheads  the  past  year.  But  this  is  only  a  drop  in 
the  bucket — scarcely  worth  naming.  "We  import  sugars  of  the 
value  of  ninety-two  millions  of  dollars,  sixty  millions  of  it  for 
Cuban  sugar  alone.  In  1872  we  imported  64  per  cent,  of  all  the 
Cuban  crop  of  sugar,  and  91  per  cent.  (200,000  tons)  of  her 
molasses.  Although  a  few  of  our  largest  sugar  planters  make,  by 
improved  and  costly  machinery,  double  refined  sugar  of  most  of 
their  crops,  the  Cuban  planters  find  most  profit  in  making  low 
grade  raw  sugars  for  us  to  refine.  In  the  great  importing  cities  of 
New  York  and  Boston,  fuU  of  capital  and  of  manufactories,  it  may 
easily  be  conjectured  there  are  required  very  extensive  sugar  re- 
fineries to  use  up  their  proportion  of  the  ninety-two  millions  of 
sugar  importations.  There  is  also  a  little  establishment  of  this 
kind  in  St.  Louis,  known  as  Belcher's.  It  pays  about  a  million 
dollars  in  duty  annually  on  the  raw  sweets  imported  mostly  from 
Cuba ;  and  it  last  year  refined  and  sold  a  sufiiciency  of  nicely 
barreled  refined  sugar  to  bring  in  the  respectable  sum  of  five 
millions  of  dollars,  while  the  sales  for  July  and  August,  just  passed, 
foot  up  twelve  hundred  thousand  dollars.  This  business  is  all  done 
on  the  manufactory's  own  money,  too,  independent  of  credit.  Its 
importations  are  done  by  letters  of  credit  on  London.  People  are 
too  refined  these  days  to  consume  anything  inferior  to  the  refined 
or  double-refined  article.  The  raw  sugar,  hogshead  system,  caused 
too  great  a  loss  in  handling,  shipping,  tare,  &c.  The  refined  article, 
too,  is  all  sold  for  cash,  a  more  refined  way  of  doing  business,  so 
that  the  manufactory  is  out  of  debt,  and  the  purchasers  and  coit-i 
sumers  are,  per  force,  in  the  same  happy  condition, 
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The  Natal  Mercury  says  that  in  reply  to  a  memorial  from  Victoria 
county  planters,  His  Excellency  Sir  B.  Pine,  has  expressed  his 
anxiety  to  devise  means  for  improving  the  labour  supply  of  the 
colony,  and  has  stated  that  Mr.  Shepstone,  Secretary  for  Native 
Affairs,  has  been  instructed  to  arrange  with  Cctywayo,  the  Zulu 
King,  for  the  safe  conduct  of  labourers  from  other  tribes  through 
his  country,  and  for  the  establishment  in  Zululand  of  an  agent  of 
the  Government,  whose  duty  it  shall  be  to  assist  labourers  passing 
through  to  Natal. 

We  give  the  following  from  the  same  paper : — "  It  is  early  so 
far  to  speak  of  the  promise  of  the  crops.  Most  of  the  sugar  mills 
are  at  work,  and  an  excellent  quality  of  sugar  is  being  made,  both 
by  the  vacuum  pan  and  the  wetzel  processes.  The  want  of  labour 
only  prevents  the  very  large  extension  of  sugar  planting.  People 
are  more  and  more  coming  to  the  belief  that  the  central  factory 
system  secures  the  maximum  of  profit  both  to  the  grower  and  the 
manufacturer,  and  wore  labour  plentiful — as  wc  hope  it  soon  will 
be — several  of  these  fabrics  would  be  established.  Accounts  of  the 
outturn  of  cotton  varj'.  The  fly  is  complained  of  here  and  there, 
but  wo  liear  of  a  fair  crop  also.  The  coffee  crop  this  year  we  have 
already  pronounced  to  have  been  a  comparative  failure,  the  yield 
on  many  plantations  being  insufficient  to  cover  current  expenses. 
On  the  other  hand,  a  fine  blossoming  is  promised  for  the  spring, 
and  it  is  thouglit  that  next  season's  crop  may  help  to  compensate 
for  the  poor  returns  of  the  last  two  years." 


AN  ADVANCE  IN  SUGAR-MAKING. 

During  last  crushing  season,  it  was  announced  that  Messrs. 
Tooth  iuid  Cran,  of  tlic  Yengarie  Refinery,  had  perfected  a  system 
which  enabled  them  to  check  the  incipient  fermentation  in  cane 
liquor  as  it  left  the  mill,  and  that  as  treated  by  them  the  liquor 
would  keep  sweet  for  weeks,  and  could  be  conveyed  long  distances 
in  tanks  or  otherwise.  The  system  was  not  put  into  use  last 
season,  but  as  announced  by  advertisement  in  our  columns  several 
weeks  since,  the  proprietoi's  of  Yengarie  lost  no  time  this  season 
in  announcing  that  they  are  prepared  to  purchase  cane  liquor, 
to  treat  it  under  the  process  patented  by  them,  and  to  convey  the 
liquor  to  the  Yengarie  Refinery  for  conversion  into  sugar.  The 
announcement  naturally  caused  a  good  deal  of  excitement  amongst 
cane-growers  and  sugar-makers,  who  can  see  the  means  of  a  vast 
extension  of  sugar  production  in  the  ability  to  check  fermentation 
Ml  cane  liquor.    Mr.  Tooth,  who  was  in  Brisbane  during  the 
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■week,  left  with  us  a  sample  of  the  sugar  now  heing  made  at 
Yengarie,  and  kindly  furnished  a  few  notes  upon  the  process 
followed,  which  will  be  of  interest  to  planters  generally :  The 
firm  are  now  taking  delivery  of  liquor  from  a  mill  on  the  Mary 
Eiver.  As  it  leaves  the  rollers  the  liquor  is  treated  with  a 
chemical  agent,  for  which  patents  axe  held  in  all  the  colonies. 
The  liquor  is  then  stored  in  tanks,  and  when  a  cargo  is  obtained 
it  is  sent  on  to  the  factory  for  conversion  into  sugar  by  a  process 
different  from  any  yet  followed.  The  result  is  a  pure  white 
sparkling  sugar,  worth  in  Brisbane  £42  per  ton.  At  the  present 
time  the  value  of  liquor  at  10°  density  as  delivered  into  the 
tanks  considered  equal  (per  gallon)  to  1  lb.  of  raw  sugar,  worth, 
to  the  grower  of  the  cane,  about  £23  per  ton,  without  any 
deductions.  This,  we  believe  forms  the  basis  of  the  calculations 
of  the  firm,  who  buy  liquor  of  greater  or  less  density  at  pro- 
portionate prices.  They  purpose  putting  a  floating  mill  on  the 
Mary,  with  punts  and  tanks  for  the  reception  and  conveyance 
of  the  liquor.  "With  tliis  plant  they  will  be  able  to  take  oS  the 
crop  of  the  farmer,  without  the  cost  of  conveying  the  cane  long 
distances,  and  to  return  him  the  megass  for  manure.  Wo  have 
no  doubt  that  such  a  system  would  give  an  immense  impulse  to 
cane-growing  and  the  production  of  sugar,  for  hundreds  of  acres 
on  all  the  principal  rivers,  now  beyond  the  reach  of  mills,  would, 
were  the  crop  disposable  in  this  way,  be  put  under  cane — the 
most  profitable  crop  at  the  option  of  Australian  farmers. 

The  importance  of  the  advance  made  by  Messrs.  Tooth  and 
Cran  must  force  itself  upon  every  one  who  has  at  heart  the  future 
welfare  of  this  country.  We  reqwc  an  established  agricultural 
population,  and  the  process  seems  to  meet  the  want  that  is  felt 
for  the  extension  of  cane  fanning,  and  in  the  best  way.  At  present, 
with  all  the  skill  and  care  engaged  in  it,  sugar  is  still  manufactured 
imperfectly,  and  there  is  considerable  loss.  By  this  new  process 
the  finest  sugar  is  made,  and  we  understand  the  whole  of  the 
sugar  in  the  cane  juice  is  made  of  the  quality  forwarded  to  us  ; 
but  we  hope  at  no  distant  date  to  report  what  we  can  testify  by  a 
personal  inspection.  It  seems  to  us  that  this  discovery,  if  the 
facts  are  borne  out  as  stated,  will  revolutionize  the  sugar  industiy 
of  this  country,  and  indeed  that  of  the  woM.—T/ic  Queaislmda: 
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SUGAR  EXPOETS  OF  THE  HAWAIIAJf  ISLANDS. 


To  THE  Ediiob  of  "  The  Sugae  Cake." 

Sib, 

Your  issue  for  Marcli  contained  an  article  upon  these  Islands 
as  "  tlic  future  sugar  country  of  tlic  United  States  in  the  Pacific," 
and  in  connection  therewith  and  in  response  to  your  request 
that  something  thereon  he  contrihutcd,  that  Hawaii  in  fact 
riiight  ho  represented  in  the  pages  of  The  Sugar  Cane,  together 
with  other  sugar-producing  countries,  I  have  compiled  the 
accompanying  tahles,  which  I  trust  will  be  ser\'iccahlc  in  placing 
lis  in  a  proper  position  before  the  world  as  a  sugar-producing 
country.  For  the  use  of  the  tables  since  1852  I  am  indebted  to 
our  Collector-General  of  Customs  and  his  Deputy,  and  in  gathering 
for  the  earlier  years  of  sugar  exports  I  have  not  as  yet  been  able 
to  find  the  figures  for  1842. 

The  first  sugar  exports  from  these  Islands  was  in  1837,  when 
4,286  lbs.  sugar  and  2,700  gaUs.  molasses  were  exported.  This 
was  before  the  establishment  of  Customs  Regulations  in  the 
kingdom ;  and  the  figures  we  have  for  data  are  from  merchants' 
published  statements,  and  are  not  complete  nor  continuous,  as  for 
instance, — 1837,  exports  as  given  above;  1838,  88,543  lbs.  sugar-, 
11,500  galls,  molasses;  1839,  100,000  lbs.  sugar,  75,000  galls, 
molasses;  1840,  from  January  to  August,  360,000  lbs.  sugai-, 
31,739  galls,  molasses;  from  August,  1840,  to  August,  1841, 
60,000  lbs.  sugar  and  6,000  galls,  molasses ;  after  this  there  arc  no 
figures  given  imtil  1843,  so  I  have  prepared  the  following  tables 
from  that  year.  These  will  be  followed  by  Notes  on  the  History 
of  the  Sugar  Industry  of  the  Hawaiian  Islands,  which  I  have  now , 
in  the  course  of  preparation,  and  will  be  forwarded  you  shortly. 

Yours  truly, 

Thos.  G.  Theum. 

Honolulu,  September  6th,  1S7S. 


Teaely  Extoets  of  Sttgae  and  Molasses  feoji  the  Hawaiias-  Islands,  since  1843. 


Year. 

Lbs.  Sugar. 

Galls.  Molass. 

Year. 

Lbs.  Sugar. 

Galls.  Molass. 

Year. 

Lbs.  Sugar. 

Galls.  Molass. 

1843 

1,145,010 

64,320 

1853 

642,746 

75,769 

1863 

5,292,121 

114,413 

1844 

5;3,684 

27,026 

1854 

575,777 

68,372 

1864 

10,414,441 

340,436 

1845 

302,114 

19,353 

1855 

289,908 

38,804 

1865  , 

15,318,097 

542,819 

1846 

300,000 

16,000 

1856 

554,805 

58,842 

1866 

17,729,161 

851,795 

1847 

594,816 

17,928 

1857 

700,556 

48,486 

1867 

17,127,187 

544,994 

1848 

499,533 

28,978 

1858 

1,204,061 

75,181 

1868 

18,312,926 

492,839 

1849 

653,820 

41,235 

1859 

1,826,620 

87,513 

1869 

18,302,110 

338,311 

1850 

750,238 

129,432 

1860 

1,444,271 

108,613 

1870 

18,783,639 

216,662 

1851 

21,030 

43,742 

1861 

2,562,498 

128,259 

1871 

21,760,773 

271,291 

1852 

699,170 

62,030 

1862 

3,005,603 

130,445 

1872 

16,995,402 

192,105 

For  tho  six  months  from  January  to  J uly  of  1 873 

13,726,606 

35,337 

T.IBLE  SHOWING  TO  WHAT  ComfTEIES  THE  ABOVE  HAS  BEEN  ExPOETED  SINCE  1860. 


Pacific  Ports.  U.S. 

Atlantic  Ports,  U.S. 

German  Ports. 

British  Columbia. 

Russian  Possessions. 

All  other  Ports. 

Year. 

Lbs.  Sugar. 

Oalls.  Mol. 

Lbs.Sugar 

Gal3.Mol. 

Lbs.  Sugar. 

Galls.MoL 

Lbs.  Sugar. 

Galls.Mol. 

Lbs.  Sugar. 

Galls.Mol. 

Lbs.  Suga'^* 

Galls.  Mol. 

1860 

1,090,498 

76,402 

200 

•• 

•• 

333,813 

29,921 

8,500 

90 

11,260 

2,200 

1861 

2,036,961 

64,552 

90 

250 

520,777 

60,784 

3,000 

1,410 

2,833 

1862 

1,656,159 

78,066 

244 

•  • 

•• 

1,342,538 

61,894 

6,662 

485 

1863 

3,844,348 

36,021 

1,015 

•• 

130 

1,432,274 

57,381 

14,354 

21,011 

1864 

9,986,231 

293,144 

2,056 

5,547 

423,881 

21,731 

102,273 

20,014 

1865 

14,268,134 

448,802 

3,790 
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11,885 
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20,481 

730 

36,144 
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93,481 

4,878 
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Aust.  &  New  Zealand 
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16,804,725 

143,085 

1,776 

8,721 

648,546 

87,952 

844,742 

92,591 

2,321 

5,962 

1870 

14,512,966 

35,265 

44,745 

24,003 

308,326 

38,160 

1,020,070 

46,227 

2,838,698 

4,380 

58,834 

68,627 

ia7i 

18,134,720 

164,546 

780 

168 

130 

7,114 

933,085 

64,093  2,672,071 

32,197 

19,987 

3,173 

1872 

14,407,598 

96,421 

128 

40 

123 

1,245,892 

69,21o|l, 320,657 

22,255 

21,002 
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THE  STATE  AND  PEOSPECTS  OF  THE  SUGAR  MARKET. 


The  month  of  October  opened  with  a  fiim  market  for  Raw 
sugar  ;  the  confident  tone  on  the  part  of  holders,  which  character- 
ized transactions  in  Raw  thi'oughout  September,  still  continued, 
and  up  to  about  the  middle  of  the  month  a  considerable  business 
was  done  at  prices  generally  higher  than  those  quoted  in  our  last 
number.  Eor  the  last  fortnight,  however,  there  has  been  a  much 
less  buoyant  tone,  and  indeed  latterly  considerable  dulness  has 
prevailed,  especially  in  London,  so  that  the  latest  reports,  although 
.showing  little  quotable  alteration  in  price,  represent  a  considerable 
diminution  in  the  amount  of  business  transacted. 

Present  quotations  compare  with  those  of  last  month  as 
follows : — No.  12  Havana  afloat,  26s.  6d.  to  27s.,  showing  no 
alteration;  fair  to  good  refining  Muscovadoes,  23s.  to  23s.  6d.,  or 
an  advance  of  Is.  3d.  per  cwt. ;  middling  to  good  brown  Rahia, 
18s.  6d.  to  19s.  6d.,  against  17s.  6d.  to  18s.  6d.  last  month. 

The  stock  of  Raw  sugar  at  the  four  ports  continues  to  decrease, 
and  the  consumption  for  the  year  is  in  excess  of  that  of  the  same 
period  in  any  previous  year,  and  far  exceeds  that  of  1872.  These 
are  circumstances  which  do  not  foretell  lower  prices,  but  on  the 
other  hand  wo  must  note  that  the  prospects  of  the  Beetroot  crop 
are  very  favorable,  and  that  our  refined  markets  are  at  present 
being  so  inundated  with  foreign  goods,  offered  at  prices  so  ruinously 
low  to  the  British  refiner,  that  several  of  these  (including  some 
Clyde  houses)  have  been  compelled  to  cease  work,  and  it  is  certain 
that  the  others  cannot  long  consent  to  remain  working  with  the 
inadequate  margin  at  present  offered. 
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ON  THE  PHYSICAL  STEUCTUEE  OF  CANE  SOILS  AND 
THEIE  MOISTUEE. 
By  De.  T.  L.  Phipson,  F.C.S.,  &c. 

There  is  mncli  information  to  be  gained  concerning  the  yield  of 
any  given  soil  by  observing  the  quantity  of  moisture  it  -will  give 
the  analysis  in  certain  conditions.  It  is  well  known  that  cane 
fields  suffer  considerably  from  drought,  and  the  extent  of  this 
sujffering  is  in  inverse  ratio  to  the  power  of  the  soil  to  retain 
moisture.  This  power,  again,  is  intimately  connected  with  the 
physical  structure  of  the  soil. 

This  is  so  true  that  if  we  take  for  example  three  soils  possessing 
aU  the  elements  of  fertility,  each  of  them  capable  of  yielding,  in 
ordinary  seasons,  good  crops  of  sugar  for  10  or  15  years  at  least,  we 
shall  find  that  their  resistance  to  dry  seasons  wUl  be  in  exact  ratio  to 
the  quantity  of  moisture  found  under  certain  special  circumstances, 
which  I  will  presently  explain.  Let  us  call  these  three  soils,  A, 
B,  and  C,  and  note  that  the  remarks  which  ensue  are  not 
imaginary  or  theoretical,  but  the  actual  results  of  experiments 
with  three  "West  Indian  soils.  A  has  given  15  per  cent,  of 
moisture,  B  1 1  J,  and  C  5  per  cent. ;  and  I  have  found  that  these 
figures  6, 11^,  and  15,  show  very  precisely  the  capabilities  possessed 
by  each  of  these  soils  to  resist  a  dry  season ;  so  that,  under  such 
circumstances  A  will  yield  a  crop  twice  as  large  as  that  of  B,  and 
three  times  as  large  as  that  of  C.   It  has  even  been  found  that 
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irrigation,  unless  applied  very  constantly,  wiU  not  render  B  and  C 
as  productive  as  A  is  without  imgation. 

These  three  soils  lie  within  a  comparatively  short  distance  of  each 
other,  but  their  physical  structure  is  very  different: — A  is  an 
ordinary  specimen  of  grey  Demerara  clay,  containing  its  usual  a  mount 
of  humus,  or  organic  matter ;  it  is  almost  a  virgin  soil,  and  rather 
too  compact  for  easy  working.  B  is  a  clay  of  the  same  nature, 
but  containing  less  organic  matter,  and  a  considerable  quantity  of 
of  small  flinty  pebbles  about  the  size  of  peas  and  beans.  C  has 
also  a  basis  of  clay,  but  it  is  very  largely  admixed  with  fine 
quartz  or  sand,  and  its  organic  matter  is  not  larger  than  that, of  B. 

The  peculiar  physical  structure  of  these  three  soils,  accounts  per- 
fectly for  their  respective  energies  in  retaining  moisture,  and  their 
yield  in  a  dry  season  is,  as  nearly  as  possible,  in  exact  ratio  to  the 
figures  5,  11  J,  and  15. 

Special  care  is  requisite  in  the  Laboratory  to  obtain  these  figures, 
and  perhaps  the  simplest  method  is,  after  breaking  up  the  samples, 
to  weigh  out  about  ^Ih.  of  each,  and  to  leave  the  three  samples 
spread  out  on  coarse  paper  to  an  atmosphere  at  17°  Centigrade  for 
24  hours,  after  which  the  moisture  is  determiaed  by  subjecting  a 
small  portion  of  each  to  a  temperature  of  102°  Centigrade. 

Laboratory  of  Analytical  Chemistry,  Futney,  S.  W., 
London,  5th  November,  1S73. 


EXPLANATION  OF  GILL'S  NEW  PEOCESS  FOE  PUEIFY- 
ING  THE  JUICE  OF  THE  SUGAE  CANE,  TO  EEALISE 
AN  INCEEASED  SUGAE  PEODUCT. 

By  W.  Eathoene  Gill. 

Some  little  time  has  passed  since  I  promised  to  renew  this 
subject ;  delay  has  not  been  my  choice,  it  has  been  enforced  by 
accidents  which  afiected  others  much  more — as  breaking  of  ma- 
chinery, burning  of  megass  leges,  &c.,  misfortunes  which,  although 
they  may  not  come  alone,  must  become  my  apology  here. 

We  arc  all  aware  that  in  the  common  practice  of  boiling  together 
the  impurities  of  the  cane  juice  with  its  contained  sugar,  the  latter 


Dec.  1,  1873.         THE  SUGAE  CANE. 


615 


suffers,  and  the  planter  loses  more  sugar  than  he  sells.  This  has  been 
proved  museum.  Again,  the  misnamed  purification,  by  adding  Umc 
to  the  juice,  has  been  abundantly  demonstrated  as  making  matters 
worse ;  yet,  it  must  be  admitted  that  without  lime  we  cannot  get 
sugar  in  a  crystaUine  state,  where  acetifieation  has  been  allowed. 
Complexity  begins  with  the  expression  of  the  juice,  to  end  in  ex- 
travagant loss.  We  may  not  shut  our  eyes  to  such  facts,  they  are 
too  formidable  to  be  treated  with  contumely  by  those  who  consult 
their  own  interests.  The  difficulty  of  removing  them  is  also  for- 
midable, so  that  they  remain,  notwithstanding  the  assaults  of  some 
of  our  ablest  scientific  men,  aided  by  experienced,  practical  planters. 
Money  has  not  been  stinted,  witness  the  expensive  vacuum  pans 
sown  broadcast  over  our  islands  in  the  "West  Indies,  and  the  loss  of 
sugar  remains  to  annoy  aU  concerned. 

The  problem  before  us  has  engrossed  my  attention  these  many 
years,  and  I  have  been  helped  to  its  solution  by  the  discoveries  of 
Faraday,  who  was  one  of  our  most  brilliant  philosophers.  By 
putting  those  discoveries  to  a  practical  use^  I  succeeded  in  disposing 
of  the  appliances  so  as  to  evoke  galvanism  by  the  cane  juice  itself, 
sufficient  to  coagulate  the  albumen,  albumenoids,  gummy  matters, 
&c.,  causing  impurities  to  separate  from  the  juice,  and  float  as  scum. 
Thus  fermentation  is  arrested  immediately  after  the  cane  juice  has 
left  the  mill,  by  coagulating  and  rendering  inert  the  causes  of 
fermentation,  and  thus  reducing,  if  not  entirely  obviating  the 
necessity  for  lime  and  its  evil  consequences.  All  the  "  cush,  cush," 
i.e.,  comminated  particles  of  cellulose,  and  all  earthy  matters,  are 
precipitated,  collected,  and  removed  without  any  trouble  or  impedi- 
ment to  the  usual  progress  of  routine,  and  the  juice  is  filtered 
"  without  souring."  The  cane  juice  passes  on,  with  an  uninter- 
rupted flow,  into  the  clarifier,  where  the  temperature  is  raised  to 
expand  such  starch-granules  as  may  have  escaped  there,  until  they 
float,  to  be  collected  and  removed  as  black  scum.  This  being  care- 
fully attended  to,  but  little  scumming,  if  any,  remains  to  be  done  ; 
the  juice  may  then  be  boiled  freely,  and  run  off  into  the  evaporating 
pans  ("  copper  wall").  The  finish  of  this  boiling  process  should  bo 
approached  with  becoming  caution,  and  at  as  low  a  temperature  as 
possible. 
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The  cane  juice,  purified  by  this  process,  is  distinguished,  on 
leaving  the  clarifier,  by  being  "  clear,  clean,  bright,  and  of  the 
colour  of  pale  sherry."  Even  this  amount  of  colour  can  be  reduced 
to  insignificance,  when  causing  the  juice  to  filter  by  ascension 
through  vegetable  or  animal  charcoal,  in  the  same  apparatus  or 
tank,  simply  at  the  expense  of  the  charcoal  only. 

It  is  by  this  simple  process,  without  impediment  to  the  usual 
routine,  or  the  addition  of  anything,  "  good,  bad,  or  indifi'erent," 
that  the  well-known  impurities  are  separated  without  souring  the 
juice. 

Whatever  may  be  present  in  the  juice,  that  is  not  sugar,  are 
treated  as  impuiities,  and  separated  according  to  the  law  which 
governs  each  of  them,  and  that  before  lime  can  be  employed  to 
"make  confusion  worse  confounded,"  to  increase  the  loss  of  sugar. 
Of  course  the  refiner's  task  will  now  be  an  easy  one,  his  task  was 
to  remove  impurities  from  sugars,  nothing  more. 

After  all,  neither  this  simplicity,  nor  complete  perfection  of  pro- 
cess, whenever  attained,  can  abrogate  those  fundamental  laws  by 
which  chemical  action  is  governed.  It  wiU  be  at  once  admitted 
that  temperature  lias  much  to  do  with  success  in  boiling  sugar,  to 
which  the  well-known  vacuum  pan  bears  sufficient  witness.  A 
modern  French  writer  puts  the  limit  at  40°  C.  or  104°  F.  Where 
pure  juice  is  employed,  a  good  grocery  sugar  can  be  obtained  at  a 
moderate  temperature  in  an  open  pan.  So  also,  whoever  indulges 
an  extravagant  temperature  will  reap  a  degenerated  sugar,  more  or 
less  loaded  with  molasses. 

The  best  proof  of  the  practical  value  of  all  this,  that  I  can  afi'ord, 
is  some  extracts  from  Mr.  Stephenson's  letters  to  me.  That  gentle- 
man is  the  manager  of  ^Plantation  Hague,  West  Coast,  Dcmorara. 
I  understand  that  some  alterations  are  contemplated  there,  and 
these  trials,  in  my  absence,  were  tentative  to  satisfy  certain  require- 
ments. There  was  no  alteration  of  the  plant  whatever,  beyond 
the  addition  of  my  tank  and  its  contents ;  through  this  tank  the 
cane  juice  flowed  on  its  way  from  the  mill  to  the  clarifier.  They 
usually  made  30  hogsheads  of  sugar  weekly,  and  continued  to  do 
so  when  my  process  was  tried,  but  with  a  less  expenditure  of  cane 
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juice.  Had  the  quantity  of  cane  juice  continued  as  before,  the 
yield  of  sugar  must  have  been  much  more.  This  could  not  be  done, 
for  they  had  already  arrived  at  the  limit  of  their  evaporating 
abUity,  and  even  that  was  accomplished  at  an  "  awfully  high" 
temperature,  of  course  at  the  expense  of  the  quality  of  the  sugar 
product. 

Mr.  Stephenson  says,  "  The  cane  juice  went  through  the  separator 
quite  nicely,  throwing  up  quantities  of  thick  scum  to  the  surface  of 
contained  liquor,  which  passed  on  to  the  clarifiers  as  usual,  and 
thence  to  "  the  copper  wall."  The  juice  was  now  bright  and  clear, 
of  the  colour  of  pale  sherry,  allowing  us  to  drain  oif  every  drop 
from  the  clarifier.  The  clarification  of  the  cane  juice  is  now  quite 
perfect.  I  feel  confident  that  immense  results  will  be  obtained 
from  your  process ;  in  no  manner  or  degree  do  I  attach  the  slightest 
doubt  as  to  the  working  of  your  process.  There  was  a  very  marked 
difference  in  the  time  it  took  to  boil  off  the  liquor,  compared  with 
the  usual  common  process." 

In  the  letter  which  I  received  per  last  mail  he  says,  "  The  quality 
of  the  cane  j  uice  is  so  poor  that  it  is  boiling  away  dreadfully,  tho 
density  being  barely  8°  B.  There  has  never  in  my  recollection 
been  such  complaints  about  the  bad  yield  of  cane  juice  as  at  present. 
Some  estates  taking  upwards  of  3,000  gallons  of  cane  juice  per 
hogshead  of  sugar,  all  canes  being  so  very  short  and  dry.  It  is 
very  satisfactory  for  you  to  know  that  we  have  not  taken  so  many 
gallons  of  cane  juice  per  hogshead  as  was  to  be  espected  in  conse- 
quence of  the  very  late  harrowing ;  indeed,  they  are  not  yet  burst. 
Of  the  juice  I  hear  of  nothing  over  1 3°  Twaddle  in  our  district  and 
up  the  river.  I  therefore  had  some  misgivings.  We  did  not  have 
any  souring.  I  have  much  pleasure  in  stating  that,  as  before,  tho 
clarification  seemed  perfect,  the  liquor  running  down  very  clear 
and  clean,  and  of  the  colour  of  pale  sheny.  The  results  you  anti- 
cipate are  almost  realised.  I  say  almost,  for  what  delicate  fluid, 
like  cane  juice,  could  stand  the  awful  temperature  of  our  "copper 
wall."  "When  finished  at  a  low  temperature  I  feel  confident  that 
immense  results  would  be  obtained  from  your  process." 

As  facts  are  always  of  the  highest  value,  let  us  appeal,  thcrc-i 
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fore,  to  the  highest  authority.  Oa  their  first  trial  by  my  process 
they  used  1,814  galls,  of  cane  juice  (at  9°  B.)  per  hhd.  of  42in. 
truss;  on  the  second  occasion,  1,600  galls.,  at  9°  B.  ;  and  on  the 
third,  -we  see  that  they  used  2,181  galls,  of  8°  B.  That  is,  they 
had  run  a  fortnight  continuously,  had  expressed  in  that  time 
130,860  galls,  of  cane  juice,  and  had  made  60  hhds.  of  sugar  with 
the  juice  treated  on  my  process,  and  that  without  souring  or  im- 
pediment of  any  kind;  when  their  immediate  neighbours  were 
using  upwards  of  3,000  galls,  per  hhd.,  or  3,000  x  60=180,000  gaUs. 
for  60  hhds.  The  difibrenceis  about  49,140  galls,  and*JW  =  22-5 
hhds.  of  sugar  more  hy  my  process  from  that  quantity  of  juice  than,  by 
the  common  process.  These  22  hhds.  of  sugar  must  be  now  clear 
profit  on  a  fortnight's  work  with  my  process.  This  interesting 
fact  acquires  importance  in  the  face  of  the  beet  sugar  competition, 
particularly  when  the  crop  of  canes,  as  at  present,  is  so  near  a 
minimum,  and  their  juice  of  an  inferior  quality. 

It  will  be  seen,  by  practical  men,  that  these  are  rather  severe 
trials  of  the  pretensions  of  my  process  ;  in  fact,  they  are  only  sur- 
passed by  a  subtle  challenge  which  I  once  accepted,  to  do  what  the 
challengers,  who  were  piqued,  confessed  they  could  not  do,  and  was 
oflfered  rotten  and  rat-gnawn  canes,  which  had  been  thrown  down 
from  time  to  time.  I  accepted  them,  and  with  their  juice  I  not 
only  surprised  my  challengers  with  a  sugar  they  acknowledged  to 
be  first-class  and  well  crystallized,  but  25  per  cent,  more  than  they 
got  from  the  same  definite  quantity  of  juice  of  the  best  canes  from 
the  same  field.    I  had,  strange  to  say,  but  very  little  molasses. 

Wherever  by  my  process  sugar  is  finished  at  a  suitable  tempera- 
ture, the  product,  I  am  satisfied,  will  be  found  much  more  than  these 
figures  indicate,  and  the  quality  superior,  being  so  ne.ir  to  purity. 

I  can  have  no  doubt  that  my  increased  product  surprises  some 
people  ;  I  am,  therefore  tempted  to  elucidate  my  position  by  intro- 
ducing another  fact  which  I  found  exalted  very  high  when  I 
reached  Dcmcrara,  about  a  year  ago.  A  respected  correspondent  of 
one  of  the  local  newspapers  furnished  us  with  these  figures  as  the 
outcome  of  a  superior  process  to  which  the  sugar  on  the  estate 
which  he  controlled  had  been  submitted.    "  301,700  galls,  of 
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juice  at  9°  B.,  afforded  256,743lbs.  of  sugar."  Now  a  gallon  of 
cano  juice  of  9°  B.  is  supposed  to  contain  I'SlOlbs.  of  sugar.  It 
follows  that  in  those  301,700  galls,  there  were  about  546,0771b8. 
of  sugar.  Of  these  we  have  here  only  256,743lbs.,  leaving 
289,3341bs.  of  sugar  unaccounted  for.  That  respected  correspon- 
dent appears  to  have  been  quite  contented  with  the  serious  loss 
indicated,  as,  like  the  eels,  ho  was  "used  to  it."  Ho  rather 
exulted  over  his  success.  If  then  I  avoid  this  seriotts  loss,  by  purity 
in  the  sugar,  I  apprehend  my  increased  sugar-product  is  satisfactorily 
explained. 
South  Hill  Farh,  Hampstead,  20<A  Nov.,  1873. 


SUGAR  PRODUCTION,  PAST  AND  PRESENT. 
From  the  Quemslander. 


In  reply  to  many  solicitations  from  personal  friends,  and  to  Mr. 
"Warren's  request  in  your  columns  to  give  my  experience  relative 
to  trashed  and  untrashcd  cane,  I  have  to  state  that,  as  the  pioneer 
of  sugar  cultivation  and  manufacture  in  Queensland,  my  writings 
and  experience  were  for  a  considerable  time  given  freely  to  the 
public,  under  the  idea  (and  backed  by  the  expressed  opinion  of 
the  Governor  and  many  members  of  the  Council  and  Assembly) 
that  my  services  would  be  rewarded  when  proved  successful. 

During  the  past  eleven  years  the  press  and  the  public  have 
repeatedly  acknowledged  my  services ;  but  when  my  petition  was 
presented  to  Parliament  it  was  laid  aside.  But  the  Hon.  L.  Hope 
was  granted  2000  acres  of  land— why,  it  would  bo  difficult  to 
state. 

What  has  this  to  do  with  trashed  and  untrashcd  cane  ?  you  will 
say.    "Well,  we  shall  see. 

Trashing  or  non-trashing  canes  should  be  no  more  a  matter  of 
chance  or  uncertainty  to  a  practical  planter  than  any  other  of  the 
numberless  requLremcnts  that  are  necessary  to  know  in  this  most 
important  occupation.  On  this  portion  I  propose  to  give  some  of 
my  experience. 
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As  a  Barbadoes  planter,  I  may  state  that  such  a  custom  is  not 
followed,  the  term  "  trashing  "  there  meaning  covering  the 
spaces  between  the  stoles  of  the  plant  canes,  at  a  certain  stage  of 
their  growth,  with  the  debris  of  the  fields  just  reaped,  which  keeps 
down  the  weeds  and  retains  the  moisture  during  the  dry  months. 
In  Barbadoes  they  only  ratoon  to  a  small  extent.  Now  as  this 
island  is  purely  tropical,  and  with  a  regular  north-east  wind 
(trade)  blowing  over  the  land,  highly  charged  with  saline  particles, 
the  canes  strip  them  naturally  ;  and  under  such  circumstances,  to 
strip  such  canes  would  cause  them  to  be  forced  ripe,  and  deposit 
on  their  rinds  a  white  coating  very  difficult  to  deal  with  in  the 
factory,  causing  the  juice  to  scorch  the  taches  before  it  reaches 
sugar  density,  depositing  a  crust  on  the  taches  requiring  to  be 
knocked  off  with  a  chisel.  The  temperature  there  averages,  night 
and  day,  80°  in  the  shade,  90°  and  upwards  in  the  sun ;  and  it 
must  be  evident  that  certain  practices  suitable  to  such  a  climate 
can  only  apply  in  a  few  local  spots  in  this  colony,  as  I  will  prove. 

My  first  experience  here  was  at  Cleveland,  in  1 862,  as  manager 
for  the  Hon.  L.  Hope,  where,  under  circumstances  of  great  diffi- 
culty, and  during  a  time  of  severe  drought,  I  succeeded  in  estab- 
lishing the  growth  of  a  few  acres  of  cane,  principally  with  a  view 
to  making  a  nursery  for  plants.  These  grew  and  throve  amazLogly. 
Through  that  winter  I  watched  the  canes  with  the  greatest  care, 
not  allowing  a  leaf  to  be  touched,  and  they  never  changed  their 
beautiful  green  color  during  all  that  winter.  I  then  felt  the  battle 
was  won,  and  Queensland  was  a  sugar-producing  colony.  Then, 
as  if  by  magic,  up  sprang  a  host  of  sugar-planters,  and  both  my 
public  writings  and  acts  were  criticised  to  such  an  extent  as  to 
destroy  the  confidence  of  my  then  employer.  Mr.  J.  W.  H. 
Strachan  succeeded  me  at  Cleveland,  and  immediately  placed  men 
to  strip  the  canes  ;  the  result  was,  as  stated  by  him  in  a  paper  read 
before  "  The  Philosophical  Society  of  Queensland,"  that  the  bad 
Bourbon  cane,  together  with  the  red  soil  of  Cleveland,  produced 
plenty  of  molasses  but  very  little  sugar.  Since  then,  Mr.  Strachan 
is  reported  to  have  had  heavy  returns  of  sugar  at  his  estate  of 
Loganholme,  owing,  as  we  are  informed,  to  leaving  the  cane 


Dec.  1,  1873.  THE  STJGAE  CANE. 


621 


nntrashed.  His  returns,  I  may  say,  arc  the  heaviest  ever  heard  of. 

Since  leaving  Cleveland  my  experience  has  extended  over  the 
following  districts  : — Caboolture,  Pimpama,  Maryborough,  Bulimba, 
Logan,  and  Oxley — a  period  ranging  over  eleven  years  in  Queens- 
land; and  to  summarise  my  experience  in  trashing  or  stripping 
canes,  its  results  arc  as  follow : — 

From  early  associations  I  confess  to  a  predilection  for  untrashcd 
canes,  preferring  to  leave  nature  to  fulfil  her  proper  functions ;  but 
I  have  been  obliged,  by  careful  study  and  observation  of  the 
requirements  of  canes  as  at  present  cultivated  in  the  low  lying 
districts  of  Southern  Queensland,  where  the  temperature  falls, 
during  winter,  from  mid-day  to  midnight,  30°.  This,  in  the 
majority  of  instances,  so  injures  the  inner  leaflets  as  to  prevent  the 
continuance  of  proper  growth  in  the  cane,  and  causes  the  top  to  fall, 
and  the  eyes  from  the  side  to  shoot,  thus  obliging  the  planter  who 
is  in  a  frost-bitten  locality  to  prepare  for  his  most  bitter  enemy, 
frost,  by  trashing  his  immature  cane,  so  as  to  obtain  aU  the  light 
he  can  to  force  ripe  his  crop  in  season.  On  the  Pearlwell  estate, 
last  season,  the  12  months  old  ratoon  cane,  well  trashed,  but  cut 
during  frost,  stood  at  9°,  and  averaged  1 J  tons  of  sugar  per  acre. 
This  season,  similar  canes  were  only  once  trashed,  and  before  they 
could  receive  the  second  trashing  in  Juno  a  severe  gale  occurred 
that  laid  the  canes  down  in  vast  masses.  Then  a  flood  covered  a 
portion  of  the  low-lying  land  with  two  feet  of  water.  The  injured 
canes  are  now  6J°  and  7°  density,  and  will  yield  about  i  ton  per 
acre. 

But  even  in  the  low-lying  districts,  more  especially  on  the  coast ' 
not  subject  to  frost,  trashing  might  be  omitted  with  safety.  At 
present  there  are  on  this  estate  about  8  acres  of  Chigacca  and 
Djoeng-djoeng  cane  planted  in  November,  1872,  not  trashed,  as  it 
is  not  intended  to  crush  them  this  season.  These  canes  are  slightly 
whitened  in  their  tops,  but  not  injured  by  tlie  frost.  I  simply,  for 
experiment,  trashed  one  or  two  stoles,  and  they  shot  out  from  every 
eye  in  a  week  during  cold  weather ;  but  on  the  return  of  warm 
weather,  when  I  think  they  are  trashing  themselves,  I  shall  assist 
them  to  do  so. 
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In  conclusion  let  me  add  that,  to  carry  on  sugar  estates  success- 
fully, it  would  be  well  for  all  concerned  if  capitalists  would  consult 
thorough  practical  planters,  not  only  in  trashing  or  non-trashing, 
but  in  all  the  various  details  requisite  to  constitute  a  well  conducted 
sugar  estate. 

Jogn  Bu50T. 


THE  ECONOMICAL  PEODUCTION  OF  SUGAR. 

(From  "  Iron,"  Ocioher  18,  1873.) 


Notwithstanding  the  complex  ingenuity  of  the  machinery  em. 
ployed  in  the  sugar  manufacture,  the  waste  of  saccharine  matter  in 
the  process  remains  the  opprobrium  of  modem  mechanics  and  indus- 
trial chemistry.  In  the  emphatic  words  of  Professor  Brande,  tho 
relation  of  tho  amount  lost  to  that  actually  produced  is  enormous. 
Dr.  Scoffem  has  proved  that  this  loss  is  nearer  two-thirds  than  one- 
haK,  a  loss  altogether  without  parallel  in  any  other  chemical  art. 
And  this  deficiency  remains  untouched  by  the  ingenious  mechanical 
contrivances  introduced  from  time  to  time,  which,  although  they 
certainly  improve  the  quality,  only  very  slightly,  if  at  all,  increase 
the  quantity  of  sugar,  although  indicating  at  all  events  that  the 
shortcoming  is  in  tho  ultimate  processes,  and  in  the  chemical, 
rather  than  the  mechanical  manipulation  of  tho  cane  and  its 
products. 

"We  recently  referred  to  tho  former  at  some  length,  but  the  im- 
portance of  tho  subject  suggests  that  it  be  contemplated  from 
nnother  point  of  view,  in  order  to  ascertain  whether  the  engineer 
deserves  any  and  what  share  of  Ihe  reproach  which  tho  common 
process  tends  to  bring  on  all  who  practice  and  perpetuate  it. 

Of  course  the  seasons  vary,  as  "dry"  or  "  wet"  prevails,  and 
correspondingly  afiect  the  yield  of  juice  in  quality  and  quantity. 
Hence  the  quantity  of  saccharine  in  the  juice  is  not  constant.  To 
arrive  at  something  definite,  however,  wo  may  assume  9°  B.  to  be 
an  average  density ;  but  immediately  our  progress  is  impeded  by  the 
fact  that  caprice  leads  some  men  to  use  more,  and  others  less  juice 
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of  the  same  strength  for  a  hogshead  of  sugar.  The  hogshead,  too, 
is  not  a  constant  quantity  on  the  same  estate.  A  "  statement"  lies 
open  before  us,  from  which  we  accept  "  the  gross  weight  of  50  hhds. 
as  978  owt.  1  qr.  201bs.,  after  draining  off  some  89  galls,  of 
molasses  per  hhd."  After  deducting  for  tare,  we  accept  19  cwt. 
to  represent  the  weight  of  contents  of  a  hogshead  of  sugar,  say 
2,1281bs.  To  obtain  this  quantity  of  sugar  2,500  gallons  of  cane 
juice  are  often  used,  and  may  be  adopted  for  our  argument,  seeing 
that  some  use  a  greater,  _and  others  a  less  quantity  of  the  same 
strength,  say  9°  B. 

A  gallon  of  cane  juice  at  9°  B.,  contains  1-81  Olbs.  of  sugar ;  there- 
fore 2,500  galls,  contain  2,500  x  l-810=4,5251bs.  of  sugar;  but 
we  see  the  planter  gets  only  2,1281bs.,  and  the  difference  between 
the  sugar  obtained  and  the  contained  sugar  is  2,3971bs.,  which 
must  represent  the  lost  sugar,  and  is  more  than  the  planter  has  left 
to  sell.  Some  have  falsely  attributed  this  immense  loss  to  imper- 
fect machinery,  rather  than  to  their  own  imperfect  knowledge  of 
the  subject.  Here  we  have  taken  the  juice  after  it  leaves  the  mill, 
therefore  the  miU  has  no  further  control  over  it.  Planters  have 
been  thrown  needlessly  into  confusion  when  told  of  90  per  cent, 
of  moisture  in  the  cane,  a  moisture  that  is  falsely  supposed  to  be 
available  for  juice,  if  they  could  but  get  it.  To  this  end  the  engi- 
neer has  been  induced  to  strengthen  every  part  of  the  mill,  and 
increase  the  power  of  the  engine.  Still  they  fail  to  reduce  the 
megass  to  a  state  of  tinder,  and,  at  the  best,  simply  express  an  in- 
creased amount  of  gummy,  resinous  matters,  found  inside  the  rind 
of  the  cane,  adding  to  the  dregs  without  increasing  the  quantity  of 
saccharine  matter.  In  the  presence  of  such  conflicting  facts,  it 
must  be  desirable  to  ascertain  where  the  loss  complained  of  reaUy 
originates. 

The  existence  of  one  class  of  loss  was  admitted  when  we  recognised 
the  fact  that  each  hogshead  of  sugar  drained  away  its  89  galls,  of 
molasses,  representing  about  4261bs.  of  sugar.  Molasses  is  a  sufii- 
cient  index  of  the  improper  treatment  of  cane  juice,  seeing  that 
this  degraded  product  is  not  a  natural  but  a  manufactured  product, 
the  result  of  the  imperfect  process  which  all  are  anxious  to  improve. 
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"Wo  have  seen  that  the  planter  loses  2397  lbs.  of  crystallized 
sugar  by  the  common  process,  and  of  this  only  426  lbs.  •were 
contained  in  the  molasses.  It  is  therefore  clear  that  wo  shaU  have 
good  reason  to  be  satisfied  with  any  process  of  manufacturing 
sugar  frome  canc-juico  that  can  economically  afford  us  a  pure 
sugar,  free  from  molasses.  The  immense  loss  of  sugar  evidently 
occurs  after  the  mill  has  expressed  the  juice  from  the  cano. 
Accident  has  not  betrayed  to  us  the  seat  of  error,  nor  has  chemistry 
revealed  to  us  the  new  path  by  which  wo  may  avoid  that  error 
in  practice,  although  we  are  taught  to  look  in  that  direction  with 
increasing  confidence. 

There  are  two  extensive  customers  in  the  market — the  refiner 
and- the  grocer.  The  former  is  already  and  abundantly  satisfied; 
the  latter  is  not  so  satisfactorily  supplied  with  his  "  soft  sugars," 
where  the  beet-sugar  cannot  compete  with  the  cane-sugar,  except 
by  the  help  of  the  refiner,  whose  expenses  must  be  covered  by  the 
consumer.  "We  thus  get  a  glance  at  the  wide-spread  interests 
which  this  intricate  subject  involves ;  nor  is  a  single  breakfast- 
table  exempt  from  the  consequences,  and  millions  of  money  in 
every  direction  await  the  solution  of  the  problem,  to  the  consider- 
ation of  which  wc  shall  probably  return. 

4,  Geoeoe-steeet,  EniKBxrKGn,  Nov.,  1873. 
To  THE  Ediioe  op  "  Ieon.  " 

Sib, 

All  who  arc  connected  with  the  important  but  somewhat 
neglected  cane  sugar  industries  must  feel  grateful  to  you  for  the 
prominence  you  have  given  in  your  columns  to  information  and 
discussions  bearing  on  their  interests,  and  I  am  led  by  your  libe- 
rality in  this  respect  to  ask  you  to  publish  this  letter  at  your  con- 
venience. 

In  your  issue  dated  October  1 8th,  I  notice  an  interesting  article 
on  *'  The  Economical  Production  of  Sugar,"  calling  attention  to 
the  great  "  waste  of  scchorine  matter"  Avhich  is  generally  to  be 
found  in  the  process  of  the  manufacture  of  sugar  from  cane  juice. 
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This  loss  is  certainly,  generally,  veiy  serious,  but  I  am  glad  to 
think  that — if  ■we  include  all  important  producing  fields — the  rela- 
tion of  the  amount  lost  to  that  actually  produced  is  now  by  no 
means  nearer  two-thirds  than  one-half,  as  stated  by  Dr.  S.  Cofiem. 
I  must  not,  however,  trespass  on  your  space  by  questioning  the 
figures  on  which  you  base  your  conclusions,  as  my  present  object 
is  to  show  that  you  scarcely  do  inventors  and  engineers  justice 
when  you  state  that  this  deficiency  remains  untouched  by  the 
ingenious  mechanical  contrivances  .  .  .  which,  although  they 
certainly  improve  the  quality,  "only  very  slightly,  if  at  all,  in- 
crease the  quantity  of  sugars  .  .  ."  The  return  you  take  of 
19  cwt.  of  dry  sugar  from  2,500  gallons  of  cane  juice,  at  9° 
Beaume,  is  in  my  opinion  a  very  poor  one ;  and  I  also  think  you 
overstate  the  sugar  contained  in  1  gallon  cane  juice  at  9°  Beaume ; 
which,  taking  the  specific  gravity  at  1065,  and  the  per  centage  of 
sugar  at  16'5  (these  figures  are  taken  from  a  table  by  Dr. 
Dutrone),  is  only  l'761b.  per  gallon,  not  1*81,  as  you  state  it. 
According  to  another  authority  it  would  only  be  1'73;  and  Dr, 
leery  states  the  CrystalUzalle  sugar  much  lower  than  tMs,  viz.> 
at  rSDlb.  per  gallon  of  juice  at  9°  Beaume.  In  the  instance  you 
give,  you  estimate  the  loss  at  more  than  half  of  the  erystallizable 
sugar  present  in  the  fresh  juice  ;  but  from  my  own  experience,  in 
both  the  East  and  "West  Indies,  I  should  say  that  on  average 
estates,  manufacturing  Muscovado  sugar,  it  would  be  more  cor- 
rectly stated  at  f  to  J  at  most,  and  that,  on  estates  manufacturing 
vacuum  pan  sugar,  it  seldom  averages. 

I  will  now  endeavour  to  show  that  there  is  at  least  one  contriv- 
ance by  the  use  of  which  this  loss  of  saccharine  matter  is  very 
much  reduced,  I  might  almost  say  entirely  saved.  In  1866  it  was 
my  privilege,  on  Behidere  Estate,  Antigua,  "West  Indies,  to 
superintend  the  erection  of  the  first  Concrctors  established  in  the 
colonies,  and  the  maufacture  of  the  first  concrete  made  on  a  com- 
mercial scale,  under  Mr.  Alfred  Fryer's  patent.  The  entire  crop 
of  this  estate  was,  in  '67,  manufactured  into  concrete,  and,  the 
system  being  then  new,  I  was  particularly  anxious  to  obtain  ex- 
haustive and  reliable  results,  and  therefore  kept  a  very  complete 
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series  of  records  of  the  work  done.  To  insure  accuracy,  all  tlio 
measurements,  weights,  &c.,  were  made  and  the  record  entered, 
either  by  myself  or  under  my  immediate  supervision,  and  I,  my- 
self, attended  to  the  works  during  all  working  hours  throughout 
the  entire  season.  I  send  you  a  table  showing  the  principal  results 
obtained,  from  which  you  will  see  the  gradual  improvement  in  the 
return  towards  the  middle  of  the  season,  and  the  falling  off  as  the 
season  advanced.  Had  the  crop  been  completed  within  the  ordinary 
season  the  average  density  would  have  been  considerably  higher, 
and  the  weight  of  concrete  per  gallon  proportionately  greater,  but 
taking  the  whole  crop,  closing  on  Sept.  19th,  the  following  figures 
show  the  yield  obtained : — 

Total  juice  received, . ,   477,486  galls. 

Average  density   9°25  Beaume. 

Nett  weight  of  concrete  shipped    ....    381-23  tons. 

Pounds  per  gallon   1-788 

Now  on  again  consulting  the  table  given  by  Dr.  Dutrone,  and 
taking  the  specific  gravity  given  for  juice  at  9J°  Beaume,  viz., 
1067,  and  the  proportion  of  sugar  at  17  per  cent.,  we  have  1-8139 
lbs.  of  saccharine  matter  present  in  the  fresh  juice,  and  therefore 
the  loss  was  only  -0259  lbs.  per  gallon,  or  about  70.  These 
weights  were  taken  on  the  estate,  but  the  total  loss  of  weight 
during  the  voyage  to  England  on  the  whole  crop  was  only  about 
1  per  cent.  These  restilts  have  since  been  maintained  on  the 
estate  named,  where  the  annual  production  has  been  much 
increased  by  the  addition  of  new  lands,  and  concrete  only  is 
manufactured.  I  could  also  refer  you  to  reports  of  the  work- 
ing of  Concretors  in  many  other  parts  of  the  world,  but  prefer 
limiting  myself  to  my  own  figures,  as  I  can  personally  vouch  for 
their  accuracy.  In  conclusion,  I  may  state  that  concrete,  on  the 
average,  is  nearly  equal  in  value  to  good  Muscovado  sugar,  in 
many  cases  it  sells  at  higher  rates,  and  it  ,will,  in  my  opinion,  take 
a  stiU  higher  place  on  the  market  list,  when  it  is  better  known 
and  more  generally  adopted  by  colonial  manufacturersi 
Apologising  for  the  length  of  my  communication, 

Yours,  &c., 

H.  Oonvn:  Benneti. 
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SUGAR  MACHINEEY. 
From  "Iron." 
(Continued  fmn  page  682.) 


We  are  not  hero  concemed  with,  tho  various  matters  whici 
relate  to  the  best  method  of  growing  and  cultivation  of  the  sugar- 
cane, as  to  which,  however,  it  may  bo  noted  that  planters  of  the 
sugar-cane  have,  of  late  years,  been  awakened  to  a  sense  of  the 
advantage  of  a  more  careful  and  scientific  attention  to  this  point : 
the  manufacture  proper  commences  with  the  cut  cane  as  brought 
to  the  factory.  There  are,  of  course,  varieties  in  the  quality  of 
the  cane  itself,  but  these  are  minor  points,  which  scarcely  affect 
the  general  principles  and  mode  of  treatment.  The  object  in 
view  is  to  extract  the  sap  and  bring  the  sugar  which  it  contains 
to  a  crystalliae  condition,  freed  from  the  fibrous  and  other 
substances,  which  are  worthless.  Much  of  the  successful  result 
of  the  mechanical  treatment  depends  upon  the  manner  in  which 
the  cane  is  cut,  which  should  bo  done  as  close  as  possible  to  the 
ground,  as  the  sweetest  and  purest  juice  is  contained  in  the  lower 
joints :  the  cutting  is  a  manual  operation  and  comprises  the 
severance  from  the  stool,  lopping  the  leaves,  and  cutting  off  a 
sufficient  portion  of  the  top,  which  not  only  is  much  poorer  in 
saccharine  matter  than  the  stem,  but  at  the  same  time  contains 
a  much  larger  proportion  of  uncrystallizable  sugar,  the  presence 
of  which  is  detrimental ;  the  tops  are  also  used  as  cuttings  for 
the  propagation  of  the  plant,  which  cannot,  curiously  enough, 
bo  grown  satisfactorily  from  seed. 

The  juice  of  the  cane,  which  contains  the  sugar,  is,  of  course, 
contained  in  the  sap-vessels  forming  the  pith,  which  may  be 
compared  to  a  bundle  of  very  fine,  fragile  tubes,  very  thin  in 
substance,  and  made  of  fibrous  matter  or  "cellulose."  These 
sap-vessels  are  strengthened  and  protected  by  a  hard  outer  ring, 
forming  the  cane  itself,  which,  like  the  straw  of  com,  consists 
mainly  of  silioious  and  other  mineral  elements,  concreted  or 
cemented  together  by  mucilaginous  or  gummy  matter.  Such 
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being  the  nature  of  the  cane-stalks,  there  are  two  modes  of 
treatment  whcrehy  the  sugar  is  ohtaLaed  therefrom;  namely, 
either  by  cutting  the  canes  into  pieces,  and  treatment  of  the 
slices  by  a  washing  or  "  diffusion  process ;  "  or  by  subjecting  the 
canes  to  great  pressure,  for  the  purpose  of  expressing  the  juice. 
This  latter  method  has  been  found  to  be  as  advantageous  as  any 
other,  and  it  is  the  one  most  generally  practised;  and  the 
tendency  of  recent  years  has  been  rather  to  improve  the  design 
and  construction  of  the  cane-null,  than  to  introduce  or  dcvelopo 
any  new  methods  of  treatment. 

The  juice,  thus  expressed,  is  of  course  mixed  up  with  a  con- 
siderable proportion  of  the  minuter  fibrous  particles  and  gummy 
matters  of  which  the  stalk  consists,  and  the  subsequent  stages  of 
treatment  are  directed  to  the  elimination  of  these  extraneous 
matters.  The  first  process  of  manufacture  to  which  the  juice  is 
then  submitted  is  that  of  defecation  or  clarification,  which  is 
effected  in  large  shaUow  pans  by  the  combined  agencies  of  heat 
and  lime ;  the  heat  being  generated  and  applied  by  direct  com- 
bustion in  a  suitable  furnace,  or  by  steam-heat,  which  is  better 
and  more  preferable.  The  objects  of  this  defecatory  process  are 
to  effect  the  complete  coagulation  of  the  soluble  albumenoid 
matter  mingled  with  the  juice,  and  its  entire  separation  and 
removal,  together  with  aU  other  inorganic  substances  comprised 
therewith;  to  neutralise  aU  free  acids,  of  which  the  presence 
would  be  detrimental  by  causing,  under  the  influences  of  heat, 
the  rapid  conversion  of  the  erystaUisable  sugar  into  glucose ; 
and  to  extract  and  separate  aU  other  injurious  impurities  wliich 
may  be  in  mechanical  or  chemical  combination  with  the  juice : 
Avith  the  'ultimate  result  of  bringing  about  an  approximation,  in 
the  clarified  juice,  to  the  condition  and  character  of  a  mere 
aqueous  sulution  of  sugar  pure  and  simple.  After  clarification, 
the  subsequent  stages  comprise  the  evaporation,  concentration, 
and  crystallization  of  the  juice :  as  regards  the  evaporation  and 
concentration,  particular  care  is  required  to  early  them  into 
effect,  at  the  lowest  possible  temperature,  to  avoid  the  injury 
wliich  all  stigar  solutiolis  receive  from  undue  heat.    For  these 


Dec.  1,  1873.  THE  SUGAR  CANE. 


629 


processes  tiere  are  a  great  many  different  apparatus,  ranging 
from  tie  simple  open  pans  over  a  furnace,  which  constitute  a 
"Jamaica  Train,  "  and  the  shallow  open  coolers  associated  there- 
with, up  to  the  more  complicated  and  effective  systems  of  Fryer's 
Concretor,  Vacuum  Pans,  Triple-effect  Pans,  "Wetzel  Pans,  &c., 
&c.,  according  to  the  quality  and  degree  of  refining  sought  to  be 
attained.  There  are  also,  of  course,  various  other  modifications 
in  apparatus  and  method  of  treatment,  for  the  more  effectual 
attainment  of  the  various  results  at  the  different  stages ;  such, 
for  instance  as  the  Pilter-prcss,  Charcoal-filters,  Centrifugal 
drying  or  draining  machines,  and  so  on. 

A  reference  to  our  engraving,  Fig.  2,  will  hero  sufiice  to 
explain  the  ordinary  general  arrangement  of  a  sugar  factory,  as 
laid  out  and  fitted  up  by  Messrs.  Manlove,  Alliott,  and  Co.,  and 
there  shown  in  plan  and  elevation  or  general  view ;  and  special 
descriptions  of  the  different  machines  manufactured  by  them  for 
the  complete  equipment  thereof  on  the  most  modem  and  improved 
principles,  will  supply  all  the  necessary  details  for  the  farther 
complete  elucidation  thereof.  It  would  bo  impossible  within 
anything  like  the  space  that  we  are  enabled  to  devote  to  this 
subject — notwithstanding  its  interest — to  give  full  illustrative 
drawings  of  all  the  machinery  employed;  whereon,  indeed,  a 
book  might  be  written  without  exhausting  the  same.  "Wo  have 
therefore  selected,  as  examples  the  largest,  most  important,  and 
modem  machines,  for  larger  engravings,  Figs.  3  and  4,  which 
show  respectively  plans  and  elevations  of  the  steam-engine, 
gearing  cane-mill,  and  of  Fryer's  Patent  Concretor ;  and  content 
ourselves  with  a  brief  technical  description  only,  without 
illustrations,  of  the  remaining  machinery ;  as  to  which,  however, 
we  may  remark  that  the  scale  of  the  general  drawings  of  a  modem 
sugar  factory  is  sufficiently  large  to  give  a  fair  representation 
and  idea  of  the  apparatus  in  all  its  parts. 

As  wUl  be  seen  from  the  ]3lan  the  steam-boilers,  in  this  case 
four  in  number,  as  well  as  the  steam-engine  and  cane-mill,  are 
located  in  separate  buildings,  external  but  adjacent  to  the  main 
building  of  the  sugar  factory  itself.    Closely  adjoining  the 
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crushing  department  we  find  the  cistern  into  -which  the  expressed 
juice  is  pumped  up  for  farther  treatment ;  and  whence  it  may  be  fed 
into  any  of  a  series  of  eight  clarifiers  or  defecators ;  with  or  without 
having  been  passed  through  the  filter  press,  immediately  adjacent. 
In  front  of  the  defecators  are  located  duplicate  vacuum  pans, 
each  of  them  operated  by  an  independent  steam-engine  and  air- 
pump,  whence  the  juice  is  conveyed  in  pipes  or  canals  to  a  set 
of  shallow  rectangular  cooling  pans,  ranged  down  the  middle  of 
the  factory.  The  clarifiers  and  defecators  are  raised  upon  an 
elevated  platform,  so  that  the  power  of  gravitation  may,  as  far  as 
possible  and  convenient,  be  utilised  in  the  removal  of  the  juice 
therefrom.  Cisterns  are  also  provided,  adjacent  to  the  boiler- 
house,  for  the  passage  of  the  juice  to  the  patent  concretors,  which 
are  shown  here  in  duplicate,  with  suitable  furnaces  and  fire-grates 
accessible  from  the  outside  of  the  building,  on  the  same  side  as 
the  boiler-furnaces ;  and  for  the  farther  supply  of  the  juice  to  the 
range  of  charcoal-filters,  ten  in  number.  On  the  opposite  side  of 
the  factory,  finally,  are  the  series  of  six  centrifugal  machines, 
which  complete  the  mechanical  treatment  of  the  juice  and  cane- 
sugar,  and  whence  it  is  removed  and  suitably  packed  in  hogsheads. 
The  centrifugal  machines,  like  the  vacuum  pans,  are  worked  by 
an  independent  steam-engine.  The  ordinary  sequence  is,  from 
the  null  to  the  clarifiers,  thence  to  the  charcoal  filters,  and 
afterwards  to  the  concretors  ;  from  the  latter,  possibly,  a  second 
time  through  the  filters,  to  the  vacuum  pans,  and  coolers, 
finishing  with  the  centrifugals. 

These  being  the  general  arrangements  and  chief  features  of  the 
process  and  mode  of  treatment  in  outline,  we  have  now  to  fill  up 
the  details  by  more  minute  description  of  the  various  stages  and 
operations,  and  of  the  mechanical  appliances  connected  therewith  ; 
commencing  with  the  crushing  of  the  cane.  It  will  be  seen  that 
the  canc-mill  is  provided  with  two  travelling  belts,  placed  one  on 
each  side,  of  which  the  one  is  the  canc-carricr,  which  feeds  the 
canes  to  the  crushing  rollers,  and  the  other  is  the  megass-carrier, 
similarly  used  to  remove  the  crushed  cane  as  it  issues  from  the 
rolls.    These  carriers  need  no  particular  description,  as  their 
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construction  is  familiar  to  all  mechanicians ;  the  feeder,  or  endless 
platform,  made  of  laths,  is  carried  round  two  revolving  drum- 
wheels,  actuated  by  suitable  connections  with  the  train-gear; 
and  it  is  on  an  ascending  incline,  the  canes  being  carefully  and 
regularly  placed  on  the  foot  thereof,  outside  the  building,  in  the 
yard  whore  the  cano  is  brought  to  the  mUl;  and  thence  the 
carrier  in  its  motion  elevates  the  stems,  and  delivers  them  on  to  a 
feed-table  sloping  downwards  to  the  rolls.  The  cane-mill  itself — 
which,  although  considerably  improved  in  detail  and  construction, 
is  by  no  means  a  modem  apparatus — consists  essentially  of  a 
strong  frame-work,  resting  on  a  bed  or  foundation  plate,  and 
carrying  suitable  bearings  for  three  large  and  heavy  rollers,  of 
which  two  are  set  on  the  same  level,  parallel  to  each  other,  but 
a  little  distance  apart,  and  the  third  is  placed  just  above  and 
between  them,  revolving  in  close  contact,  or  nearly  so,  with 
both.  The  canes,  being  delivered  from  the  feed-table  in  between 
the  first  lower  roller  and  the  intermediate  upper  one,  are  crushed 
in  their  passage  between  them,  and  then  encounter  a  stop  or 
guide,  called  a  trash-tumor,  which  causes  them  to  be  directed  in 
between  the  intermediate  upper  roller  and  the  second  lower  roller  ; 
whence  issuing,  the  crashed  canes  are  removed  by  the  second  or 
megass-carrier,  situated  at  the  lowest  level  to  receive  the  same, 
for  disposal  as  manure,  or  to  be  dried  for  use  as  fuel.  As  regards 
the  operation  and  connection  of  the  various  parts,  we  may  note 
that  the  speeds  of  the  cane-carrier,  the  rolling-mill,  and  tho 
megass-carrier,  arc  suitably  differentiated,  so  as  to  avoid  glutting 
or  choking  the  rolls  by  tho  stems  being  fed  too  rapidly,  or  the 
crashed  cane  being  removed  too  slowly ;  for  which  purpose  the 
megass-carrier  is  speeded  slightly  faster  than  the  rolls,  and  the 
rolls  than  the  cane-carrier.  The  cane-carrier  should  be  of  sufficient 
length  to  allow  the  stacking  of  the  canes  alongside  of  it,  as  brought 
to  the  mill,  and  to  ensure  the  avoidance  of  haste  and  irrcg^arity 
in  laying  the  canes  thereon — not  less  than  50  or  60  feet — and 
arrangements  made  for  throwing  it  in  and  out  of  gear,  as  may  be 
required. 

(To  hi  cmxtmuti.) 
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A  METHOD  OF  SUGAR  DETERMINATIOiq'  BY  MEANS 
OF  lEOIf. 
By  M.  Edmont  RrPFAED. 
From  the  "Journal  des  Fabricanta  de  Sucre." 

Tartaric  acid,  malic  acid,  citric  acid,  albumin,  and  sugar  are 
known  to  hinder  the  precipitation  of  iron  in  alkaline  solutions. 

A  solution  of  iron  peroxide  in  an  acid  liquid,  free  from  sugar, 
is  precipitated  as  soon  as  the  solution  is  neutralized  by  ammonia ; 
but  if  the  iron  and  sugar  are  together  in  certain  amounts,  or  if 
the  sugar  be  in  excess,  there  is  obtained  on  saturation  by  ammonia, 
a  sucro-ferrate  of  ammonia,  a  compound  of  a  bright  red  colour, 
■which  is  soluble  in  the  solution,  provided  no  alkaline-earth  metal 
is  present. 

Having  studied,  as  one  of  M.  Jouette's  students,  his  method  of 
determining  tartaric  acid,  I  have  attempted  to  extend  this  method 
to  the  determination  of  sugar,  and  have  foimd  that  it  is  applic- 
able to  this  also. 

It  is  important,  however,  to  note  two  distinctions  according  to" 
the  condition  of  the  iron  per-oxide  in  tlie  solution. 

If  it  is  in  the  yet  ioiporfectly  known  condition  of  modified 
peroxide,  obtained  by  adding  a  little  hydrochloric  acid  to  a  solu- 
tion of  crystallized  perchloride  of  iron,  100  milligrammes  of  iron 
require,  so  as  to  remain  in  solution  in  the  presence  of  ammonia, 
3-710  grammes  sugar. 

If,  on  the  contrary,  the  solution  be  prepared  by  simply  dissolv- 
ing pure  crystallized  perchloride  of  iron,  without  the  addition  of 
acid,  100  milligrammes  of  iron  only  require  2'587  grammes  of 
sugar  to  keep  them  in  solution.  If  there  is  added  to  this  solution, 
for  every  100  milligrammes  of  iron,  2-587  of  sugar  or  a  larger 
quantity,  then  ammonia  in  excess,  in  order  to  render  the  solution 
nearly  alkaline,  there  is  obtained,  after  brisk  agitation,  a  perfectly 
clear  and  continuous  red  liquid. 

If,  on  the  contrary,  2-580  gi-ammes,  or  a  less  quantity,  of 
sugar  be  added  to  100  milligrammes  of  iron,  then  ammonia  in 
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excess,  the  solution,  formerly  turbid,  immediately  deposits  the 

characteristic  precipitate  of  peroxide  of  iron. 

The  soluble  compound  produced  in  the  case  of  an  amount  of 

2*587 

sugar  equal  to,  or  more  than,  qTJ^  is  insoluble  in  alcohol  and 
ether;  but  is  destroyed  by  heat  or  by  calcareous  salts,  and  its 
precipitation  is  accelerated  by  the  addition  of  ammonia  salts  in 
excess. 

However,  experience  has  proved  that  the  error  which  would 
occur  from  the  precipitation  produced  in  clear  solutions  by  the 
hydrochloratc  of  ammonia,  formed  in  the  experiment,  would  be 
through  negligence. 

In  practice,  25-870  grammes,  or  37'100  grammes,  should  be 
dissolved  according  to  the  condition  of  the  iron  solution  of  sugar 
to  be  analyzed,  a  few  drops  of  oxalate  of  ammonia  should  then 
be  added  to  precipitate  the  lime ;  it  should  then  be  filtered  and 
the  volume  made  up  to  250  cubic  centimetres ;  then  take  25  cubic 
centimetres,  and,  considering  n  as  the  number  of  hundredths  of 
pure  sugar  contained  in  the  sample,  add  »  hundredths  of  iron, 
which  should  remain  in  solution. 

"We  will  thus  have,  in  two  experiments  the  difierent  results,  as 
follows : — 

With  n  milligrammes  of  iron:  clear  solution. 
„    » + 1     „  „     a  precipitate. 

n  being  the  number  of  hundredths  of  sugar  which  the  sample 
contains. 

The  method  is  applicable  to  the  titration  of  beetroots,  juice 
from  sugar  refineries  at  different  stages  of  manufacture,  molasses, 
&c. 

The  action  of  inverted  sugar  is  greater  than  that  of  crystalliz- 
able  sugar.  0*357  grammes  of  crystaUizablo  sugar  inverted  by 
hydrochloric  acid  is  sufficient  to  maintain  100  milligrammes  of 
iron,  in  the  condition  of  modified  peroxide,  in  solution. 

But  as  certain  sugars,  principally  exotic,  contain  inverted  sugar, 
which  might  falsify  the  results,  I  completely  steer  clear  of  this 
source  of  error,  by  shaking  in  the  cold  the  sugar  to  be  titrated, 
with  alcohol  of  95°,  and  filtering  the  solution.    The  inverted 
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sugar  and  some  organic  acids  are  dissolved,  -whilst  the  sugar 
remains  undissolved. 

The  method  indicated,  and  which  I  have  often  applied  success- 
fully to  many  sugar  analyses,  has  always  given  results  similar  to 
saccharimetrical  results. 


THE  LOGAN  AND  ALBEET. 


The  correspondent  of  the  Queendander  thus  writes  to  that 
paper — 

"  I  started  on  the  20th  instant  to  sec  and  report  upon  what  is 
generally  called  the  Logan  district,  thereby  meaning  the  whole  of 
that  portion  of  East  Morcton  which  includes  the  watershed  of  the 
Logan  Eiver,  and  the  country  farther  south,  up  to  the  boundary 
of  the  colony.  Politically  speaking,  the  Logan  electoral  district 
has  not  much  to  do  with  the  river  of  that  name,  excepting  that  the 
residents  on  the  right  bank,  from  Jimboomba  to  the  mouth  of  the 
river,  arc  comprised  within  the  electorate.  Higher  up,  the  Logan 
watershed  is  in  the  Eassifcrn  district. 

The  first  place  where  I  saw  any  cultivation  was  at  the  Eight- 
mile  Plains,  which  by  the  road  is  over  ten  mUes  from  town.  Agri- 
culture is  not  in  a  very  flourishing  condition  here,  although  the 
place  was  one  of  the  early  selected  reserves.  The  crops  are  mostly 
maize,  with  some  cotton.  Two  miles  beyond  the  Eight-mile  Plains 
Hotel  is  another  known  as  Underwood's.  The  roads  so  far — as  is 
usual  where  they  are  found  —  follow  the  leading  barren  ridges, 
which  are  naturally  best  suited  for  traffic  in  wet  seasons.  The 
cultivated  lands  lie  back  out  of  sight  of  the  traveller  who  keeps 
the  road.  I  now  had  the  choice  of  three  roads — one  to  the  Upper 
Logan  by  Drynan's  FeiTy,  one  by  "Watcrford,  and  the  lower  one  by 
way  of  Loganholm.  Travelling  by  the  latter,  however,  being 
closed  to  horsemen,  owing  to  the  punt  by  which  the  river  was 
crossed  having  been  swept  away  during  the  recent  floods,  I  chose 
the  middle  road,  being  desirous  of  reaching  Beenlcigh,  which  is 
the  chief  township  of  the  district  and  the  centre  of  the  su^ar- 
growing  and  manufacturing  of  the  Logan  and  Albert. 
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The  villago  of  "Waterford  is  between  eight  and  nine  miles  from 
the  Plains,  hy  a  rather  dull  road,  the  view  being  confined  to  a  few 
yards  from  the  track,  owing  to  a  thick  growth  of  small  trees, 
including  oaks,  banksias,  and  others.  The  place  contains  a  couple 
of  public  houses,  one  of  which  is  the  Post  oflSce,  and  a  lock  up. 
On  the  other  side  of  the  river  is  a  school-house,  but  it  has  not  been 
used  for  five  months.  There  is  no  residence  for  a  teacher,  nor  any 
sign  of  erecting  one,  although  I  was  told  that  some  time  back  the 
inhabitants  of  the  neighbourhood  subscribed  for  the  purpose. 
Here  the  first  plantation  and  sugar  mill  is  found,  being  Tygum, 
the  property  of  Mr.  Jordan.  It  contains  350  acres  of  land  of  fair 
quality,  60  of  which  are  under  sugar.  There  is  also  a  mill  on  the 
river  bank,  at  which  Mr.  Jordan  told  mo  he  expected  to  manufac- 
ture a  hundred  tons  of  sugar  this  season,  or  about  the  same  as  last 
year.  Of  course,  this  yield  is  not  from  Tygum  alone,  as  most  of 
the  farmers  in  the  neighbourhood  crush  their  cane  there.  A  short 
description  of  the  works  and  the  process  employed  may  save 
repetition  when  I  come  to  refer  to  the  establishments  which  I 
subsequently  visited,  although  the  mill  was  not  at  work,  it  being 
intended  to  commence  operations  on  July  28. 

The  mainspring  of  the  works  is  a  very  neat  little  steam-engine 
of  fifteen  horse  power.  By  it  the  cane,  received  in  punts  from 
places  along  the  river,  is  drawn  in  a  truck  along  a  tramway  up  the 
steep  incline  of  the  river  bank,  when  it  arrives  on  the  platform  of 
one  of  Avery's  weighing  machines,  capable  of  weighing  four  tons. 
The  cane  is  then  passed  tlirough  three  cast-iron  rollers,  eighteen 
inches  in  diameter  and  three  feet  long.  The  expressed  juice  flows 
into  clarifiers,  and,  after  settling,  passes  from  one  to  the  other  of 
the  battery  pans,  where  it  is  kept  boiling.  These,  at  Tygum,  are 
five  in  number,  and  the  boiling  liquor,  having  been  skimmed,  is 
ladled  from  No.  1  to  No.  2,  and  so  on  until  it  reaches  the  last, 
which  is  called  the  "teach."  It  is  then  removed  into  a  "  Baur" 
pan,  which  is  a  revolving  cylinder  heated  by  steam,  and  thence 
into  large  coolers,  where  it  remains  a  day  or  two.  The  juice  has 
now  become  sugar,  mixed  with  molasses,  and  to  remove  the 
molasses  the  whole  is  placed  in  a  centrifugal.    This  consists  of  a 
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drum,  three  feet  in  diameter,  made  of  finely  'perforated  copper, 
which  revolves  at  immense  speed  within  an  iron  case.  By  centri- 
fugal force  all  the  liquid  portion  of  the  mass  flics  off  through  the 
holes,  and  the  dry  sugar  is  left  behind  adhering  to  the  inside  of  the 
drum.  "With  regard  to  other  details  and  improved  modes  of 
procedure,  I  shall  have  more  to  say  further  on ;  but  the  foregoing 
gives  a  general  idea  of  the  process.  I  was  told  that  at  Tygum 
the  mill  could  crush  ia  eight  working  hours  nine  clarifiers  full  of 
juice,  and  the  works  were  capable  of  turning  out  two  tons  of  sugar 
per  day.  For  convenioncy,  the  two  centrifugals  have  each  their 
separate  small  engine  to  diive  them,  although,  if  necessary,  the 
required  force  might  be  given  by  the  large  engiue.  The  boiling 
house  is  not  quite  so  compactly  arranged  as  at  other  places,  and 
square  boiling  pans  are  used  instead  of  round,  which  appear  to  bo 
better  for  the  purpose.  During  the  crushing  season,  about  forty 
white  men  arc  employed  in  different  capacities.  Several  carts 
were  removing  a  great  heap  of  steaming  manure,  the  refuse  left 
after  crushing  the  cane,  which  had  been  rotting  for  the  last  two 
years.  This  is  to  be  ploughed  into  the  land  as  the  cane  is  cut,  and 
thus  at  least  a  portion  of  the  constituents  of  the  plant  is  returned 
to  the  soil.  A  small  piece  of  low  lying  ground  near  the  river  has 
been  damaged  by  the  frost ;  but  the  same  has  been  the  case  with 
this  patch  every  year.  The  rest  of  Mr.  Jordan's  cane  looked 
healthy. 

Higher  up  the  river  there  is  a  horse-mill,  which,  not  being  at 
work,  I  did  not  visit.  Below  Tygum,  the  next  "mill  down  the 
Logan  is  that  of  Messrs.  Fryar  and  Strahan,  about  a  mile  and 
a-half  from  Beenleigh.  The  interval  along  either  side  of  the  river 
is  occupied  principally  by  small  farmers,  all  of  whom  grow  cane. 
Crossing  the  river  by  a  punt,  I  called  at  Mr.  John  Hinchcliffc's 
plantation.  He  has  about  thirty  acres  under  cane,  and  intends  to 
crush  twenty-five  acres  at]a  new  mill  being  erected  at  the  junction 
of  the  Logan  and  the  Albert.  There  were  seven  Polynesians 
employed  on  the  ground,  and  about  a  dozen  more  will  be  engaged 
for  cutting  tlie  cane.  Some  of  the  plants  on  low  ground  have 
been  afi'ected  by  frost,  and  Mr.  Hinchcliffe  is  of  opinion  that  this 
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always  will  be  the  case.  He  has  tried  draining,  and  found  that  it 
made  no  appreciable  difference.  Ho  has  been  a  great  experimenter 
for  several  years  past,  and  at  the  last  agiicultural  show  at  Bcen- 
loigh  obtained  a  prize  for  exhibiting  twenty-six  varieties  of  cane. 
Ho  has  now  thirty-three  varieties  growing,  and  still  hesitates  in 
pronouncing  a  decided  opinion  upon  which  would  be  most  generally 
useful.  What  answered  last  year  has  not  done  so  well  this  year. 
Eibbon  is  good  for  scrub  lands,  and  Bourbon  for  forest  ground ; 
but  as  regards  other  varieties  there  is  great  difference  of  opinion ; 
nor  is  there  yet  any  general  agreement  as  to  aU  the  details  of 
cultivation,  time  of  cutting,  &c.  Mr.  Hinchcliffe  is  also  growing 
rice,  which  appears  to  answer  well,  and  he  is  confident  that  it  will 
pay.  He  got  a  very  heavy  crop  off  a  small  strip  of  ground,  and  is 
saving  it  for  seed,  a  sample  of  which  wiU  be  sent  to  the  forthcom- 
ing show  at  Brisbane.  There  were  two  crops  during  the  season, 
but  the  second  was  much  inferior  to  the  first.  There  is  a  good 
garden  attached  to  the  plantation,  from  which  great  quantities  of 
oranges,  lemons,  citrons,  and  other  fruits  have  been  obtained,  and 
where  experiments  are  being  made  to  ascertain  what  new  plants 
can  be  grown  with  profit. 

The  distance  from  Waterford  to  Beenleigh  is  five  miles,  over  a 
rather  hilly  country,  the  road  following  leading  ridges  where 
possible.  I  added,  however,  four  miles  to  the  distance  by  striking 
off  towards  the  Logan.  It  was  a  fine  sight  to  see  stretching  along 
the  river  banks  for  mUes,  over  what  was  once  dense  scrub  or 
forest  land,  a  broad  belt  of  green,  indicating  the  presence  of  sugar 
cane,  for  at  this  time  of  the  year  maize  is  in  the  sere  and  yellow 
leaf,  and  little  is  left  of  the  cotton  plant  except  the  dark  stalks. 
In  this  part  the  cane  has  not  suffered  from  frost,  except  where  the 
ground  is  low.  At  a  place  called  Sherwood,  there  is  a  neat 
"VVesleyan  chapel,  and  tho  minister  rode  in  with  me  to  the 
township. 

Beenleigh,  which  is  the  metropolis  of  tho  sugar  district  of  East 
Moreton  south  of  the  Brisbane,  is  situated  between  the  Logan  and 
Albert  rivers,  at  a  distance  of  about  a  mile  and  a-half  from  each. 
In  the  maps,  it  is  inaccurately  placed  on  the  latter  river,  on  the 
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originally  intended  site  for  the  township.  It  is  not  badly  placed, 
and  there  is  here  the  junction  of  five  roads  loading  to  the  principal 
parts  of  the  district,  both  up  and  down  the  Albert  and  Logan,  and 
in  the  direction  of  the  Coomera  and  Nerang  rivers,  as  well  as  of 
the  watercourses  that  flow  into  the  Pacific,  farther  south,  up  to 
the  boundary  of  the  colony.  The  buildings  are  all  of  wood,  but 
being  neatly  constructed  and  nearly  all  painted,  they  present  a 
better  appearance  than  those  of  other  bush  towns  which  I  have 
seen.  The  branch  of  the  Queensland  National  Bank  is  a  rather 
attractive  two-storied  erection.  The  counter  in  the  office  is  made 
of  the  tulip  wood  found  in  the  district,  which,  from  the  beauty  of 
its  appearance,  would  be  highly  valued  in  England  for  veneering, 
or  solid  furniture  of  an  expensive  description.  Another  building 
having  two  stories  is  the  Beenleigh  Hotel,  the  property  of  Mr. 
Botz,  formerly  of  the  School  of  Arts  Hotel,  Brisbane.  Besides  a 
second  hotel  there  are  two  large  stores,  one  of  which,  that  of 
Messrs.  Pietzcker  and  Co.,  is  presided  over  by  our  old  friend  Mr. 
Von  Kosa,  who  is  also  postmaster.  The  other  store,  which  is  the 
property  of  Mr.  Savage,  has  attached  to  it  a  very  pretty  and 
well-arranged  flower  garden,  which  is  more  than  one  would  expect 
to  meet  with  in  so  young  a  place.  Another  surprise  was  to  find  a 
Good  Templars'  Hall,  but  I  looked  in  vain  for  a  church.  The 
Government  buUdings  consist  of  a  court-house,  lock-up,  and  police 
quarters,  and  a  school-house  with  teacher's  residence — aU  of  which 
are  constructed  in  a  similar  neat  stylo.  The  local  trade  direc- 
tory— were  one  published — would  contain  the  names  of  a  baker, 
a  butcher,  a  carpenter  and  building  contractor,  who  is  also  a  boat 
builder,  a  tinsmith,  and  plumber,  a  saddler  and  harness  maker, 
and  a  couple  of  smitlis.  There  is  a  demand  for  house  and  business 
accommodation,  and  several  new  buildings  are  in  course  of  erection. 

The  township  of  Beenleigh  was  christened  by  the  Government 
Surveyor  after  the  adjoining  property  of  Messrs.  Davey  and 
Gooding ;  and  the  latter  was  called  after  a  place  in  South  Devon, 
of  which  pleasant  part  of  England  Mr.  Davey  is  a  native.  There 
are  about  100  acres  under  cane,  and  30  acres  more  are  being 
cleared  to  try  the  cfiect  of  keeping  a  portion  of  the  scrub  standing 
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for  the  purpose  of  sheltering  the  plants.    This  was  the  first  place 
at  ■which  I  saw  Polynesian  labour  being  used  to  any  great  extent, 
there  being  twenty-five  islanders  employed.    Of  these,  four  had 
completed  a  former  period  of  service,  and  after  visiting  their 
homes  had  returned  to  Queensland.    The  other  man,  who  was 
stationed  at  the  "  teach"  pan,  where  one  of  the  most  important 
operations  in  sugar  boiling  is  conducted,  fulfilled  his  engctgement 
to  Messrs.  Davey  and  Gooding,  went  down  to  Brisbane,  and  spent 
his  money  in  purchasing  articles  to  be  sent  to  his  mother,  after 
which  ho  returned  to  his  former  employers.    These  five  men  are 
rated  as  skilled  laborers,  and  receive  10s.  a  week  and  rations. 
The  whole  of  the  islanders  appeared  to  be  well  fed  and  in  good 
spirits.    They  talked  and  laughed,  and  played  practical  jokes  upon 
one  another,  without  any  appearance  of  being  cowed  by  the 
presence  of  their  employers,  or  abashed  by  the  dignified  demeanor 
of  the  strange  visitor.    Subsequent  experience  has  proved  to  mo 
that  these  people  are,  as  a  rule,  treated  kindly  by  their  masters — 
indeed,  it  would  bo  impossible  to  manage  them  in  any  other  way ; 
for  it  has  been  found  that  if  spoken  to  harshly  they  sulk  and 
nothing  will  induce  them  to  work.    There  can  bo  no  doubt  but 
that  immigration  to  Queensland  is  a  good  thing  for  the  Polynesians. 
Whether  it  is  equally  good  for  the  general  interests  of  the  colony 
is  a  question  upon  which  I  am  not  called  upon,  in  my  present 
capacity  as  a  reporter,  to  express  an  opinion.    I  have  seen  them 
on  Sunday  riding  good  horses,  and  dressed  after  the  fashion  of  bush 
dandyism.   I  am  told,  upon  unquestionable  authority,  that  several 
of  them  have  deposits  at  interest  in  the  National  Bank  for  amounts 
ranging  from  £20  to  £60,  and  others  are  depositors  in  the  Govern- 
ment Savings  Bank.    As  I  proceed  in  writing  out  from  my  note- 
book I  shall  have  occasion  to  report  the  different  ideas  that  are 
expressed  by  planters  upon  the  subject  of  Polynesian  labor. 

Mr.  Davey  is  a  practical  agriculturist.  His  cane  looks  healthy, 
and  has  been  aifected  by  frost  only  in  one  of  the  hollows,  and  that 
to  no  injurious  extent.  His  opinion  is  that  the  Chigaca  variety 
stands  the  frost  better  than  any  other  he  has  grown.  In  clearing 
away  the  scrub,  one  remarkable  tree  has  been  left  standing  in  an 
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opening  in  the  cane  fields.  It  is  what  Is  popularly  kno-wn  as  a 
>'  crow's  ash,"  and  a  thick  vine  has  closely  twined  round  it,  looking 
as  though  a  huge  boa  constrictor  was  enfolding  the  trunk  and 
lying  in  wait  for  its  prey.  At  the  time  of  my  visit  the  mill  was 
crushing  20  acres  of  ribbon  cane  for  Mr.  Hausmann.  It  is  capable 
of  turning  out,  with  an  average  density  of  juice,  a  ton  and  a 
quarter  of  sugar  per  day.  Last  year  the  average  returns  was  from 
seven  to  eight  tons  per  week.  The  most  noticeable  differences 
between  this  mill  and  that  at  Tygum  arc,  that  in  the  former  the 
steam  is  supplied  by  a  multitubular  boUor,  which,  although  more 
expensive  at  first,  causes  a  saving  of  fuel  and  prevents  the  waste 
of  heat;  and  also  that  tho  pans  ^of  the  boiling  battery  are  all 
circular. 

The  plantation  to  which  I  have  just  referred  is  situate  on  tho 
Albert  river,  about  a  mile  and  a  half  from  the  township.  The 
next  which  I  will  notice  is  on  the  left  bank  of  tho  Logan,  and 
about  the  same  distance  from  Beenleigh.  On  arriving  at  the  river 
I  found  a  large  store  belonging  to  Mr.  M'MUlan,  evidently  doing  a 
considerable  trade,  for  it  was  crammed  with  goods,  and  several 
persons  were  transacting  business  with  the  proprietor.  Up  and 
down  the  river  bank,  as  far  as  tho  eye  could  reach,  were  small 
fai-ms,  principally  belonging  to  Germans,  in  every  one  of  which 
there  were  green  patches  of  sugar-cane,  the  dark  inten^als  showing 
where  tho  cotton  and  maize  crops  had  been.  At  this  place  the 
river  is  of  considerable  breadth  —  wider  than  any  part  of  the 
Bremer  —  and  the  punt,  as  before  mentioned,  was  washed  away 
by  the  recent  flood,  to  regions  unknown.  I  left  my  horse  behind 
and  crossed  over  in  a  ferry-boat  to  Loganholme,  the  plantation  of 
Messrs.  Fryar  and  Strachan,  and  having  had  the  good  fortune  of 
finding  the  latter  gentleman  at  home,  was  shown  by  him  about  tho 
place,  and  received  all  tho  information  I  required.  The  property 
consists  of  640  acres,  about  150  of  which  are  under  cane.  A 
considerable  proportion  of  this  has  been  let  to  small  farmers  upon 
clearing  leases,  but  which  Mr.  Strachan  explained  to  be  equal  to 
working  on  shares,  the  farmers  recei\'ing  every  assistance  they 
rcquu-ed  in  the  way  of  ploughing,  loan  of  tools,  &c.    He  is  quite 
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opposed  to  Polynesian  labor,  and  says  that  ho  cannot  afford  to 
employ  it  all  the  year  through.  Having  a  considerable  number  of 
small  farmers  on  the  ground,  he  can  always  obtain  from  them  what 
assistance  ho  requires,  and  it  is  furnished  by  experienced  and 
intelligent  men.  One  reason  why  he  does  not  see  any  occasion  for 
having  South  Sea  Islanders  is  that  he  does  not  believe  the  neces- 
sity for  "  trashing."  I  may  cxplain'that  this  term,  which  is  used 
by  writers  in  this  journal  as  if  everyone  must  know  what  it  means, 
simply  signifies  stripping  off  the  lower  and  older  leaves,  and  thus 
exposing  the  body  of  the  cane  to  the  full  influence  of  light 
and  air  and  the  heat  of  the  sun.  Mr.  Strachan  prefers  to  leave 
Nature  to  herself.  He  admits  that  it  might  he  as  well  to  trash 
twelve  months'  cane,  in  order  to  keep  the  plants  clear;  but  he  does 
not  consider  it  would  be  worth  while  to  do  so  imless  he  could  get 
the  work  done  very  cheaply.  The  cane  on  the  Loganholm  planta- 
tion has  suffered  a  good  deal  from  frost  this  season — much  more  so 
than  last  year.  This  is  remarkable,  for  the  general  expression  of 
opinion  in  the  district  is  to  the  effect  that  the  frost  of  last  year, 
which  continued  until  the  middle  of  August,  was  much  more 
injurious  than  what  we  have  had,  so  far,  in  the  present  year.  Mr. 
Strachan  explains  that  from  the  peculiar  position  of  the  Logan- 
holme  plantation,  the  prevailing  winds  of  this  exceptional  season 
have  had  more  effect  than  would  otherwise  have  been  the  case. 
He  stated  that  the  "  Traboe"  description  of  cane  had  not  been 
touched  by  frost,  and  he  considered  it  best  to  plant  on  low  ground 
and  clay  land.  Last  year,  in  places  where  the  Bourbon  and  ribbon 
varieties  were  kiUed,  this  description  of  cane  was  scarcely  touched. 
I  was  shown  a  large  quantity  of  "megass"  manure — the  refuse 
after  crushing  the  cane — which  had  been  left  for  three  years  in  a 
low,  damp  position,  and  had  become  thoroughly  decomposed.  It 
was  not  steaming,  like  that  which  I  saw  at  Tygum,  but  fermenta- 
tion had  quite  ceased,  and  it  formed  a  rich  black  compost.  On  this 
subject  of  megass  manure,  also,  there  is  a  diversity  of  opinion 
amongst  the  planters,  as  wiU  be  seen  further  on. 

In  the  present  infancy  of  the  industry,  the  theories  with  rcganl 
to  sugar  growing  are  many  and  various ;  but  there  can  bo  but  one 
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opinion  of  the  engineering  ability  displayed  by  Mr.  Strachan  in  the 
construction  of  the  mill  belonging  to  his  firm.  It  is  utilised  all  the 
year  round  in  sawing  timber,  as  when  I  saw  it ;  in  ginning  cotton 
during  the  proper  season,  and  in  the  manufacture  of  sugar,  which 
will  be  begun  in  a  few  days  from  the  time  I  write.  The  mill  is 
not  different  in  principle  from  others  that  have  been  described,  but 
is  capable  of  turning  out  10  tons  a  week.  The  boiler  is  a  tubular 
one,  and,  after  steam  is  up,  the  fire  is  allowed  to  go  out,  and  the 
necessary  heat  supplied  by  the  furnace  under  the  boiling  pans. 
This  arrangement  not  only  saves  fuel,  but  is  said  also  to  keep  up  a 
better  heat  in  boiling  than  by  following  the  usual  course.  One  of 
the  mechanical  contrivances  which  must  strike  one  who  is  un- 
accustomed to  such  matters  is  an  application  of  Morton's  patent 
water  lifter.  Simply  by  turning  on  the  spare  steam  into  a 
peculiarly  constructed  pipe  during  the  dinner  hour,  and  at  night 
after  crushing  is  over,  the  condensation  of  the  vapour  draws  up  a 
supply  of  500  gallons  of  water  per  hour  for  the  use  of  the  works, 
to  a  height  of  17  feet,  from  a  creek  200  yards  distant.  The  boiler 
is  also  supplied  with  an  apparatus  upon  a  somewhat  similar 
principle,  called  "  Gifibrd's  injector;"  but  in  this  case  the  water 
is  forced  up  by  steam,  instead  of  being  drawn  up  by  suction 
caused  by  condensation.  Below  Loganholmc,  and  between  there 
and  the  junction  of  the  Albert,  there  are  two  sugar  mills  of  a 
superior  description  being  erected,  which  I  hope  to  see  when  at 
work.  In  the  meantime,  let  us  cross  the  Albert  by  a  punt  close 
to  Messrs.  Davy  and  Gooding's  plantation,  and  wc  arrive  at  the 
small  township  of  Yatala.  There  is  a  store  and  post-ofB.ce  here ; 
also  a  butcher,  a  saddler,  a  smith,  and  a  well-conducted  hotel  upon 
a  more  extensive  scale  than  could  have  been  expected  in  so  small  a 
place.  One  of  the  larger  rooms  is  used  for  public  meetings,  baUs, 
and  concerts,  by  the  residents  on  both  sides  of  the  river.  From 
what  I  could  hear,  however,  almost  every  social  movement  in  this 
neighbourhood  and  in  Becnlcigh  is  the  cause  of  much  bickering 
and  unconcealed  ill-feeling.  The  people  seem  to  think  that  this 
unfortunate  state  of  affiurs  is  peculiar  to  the  locality,  but  I  have 
found  things  neither  better  nor  worse  in  every  new  settlement  of 
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the  four  colonies  •which  I  have  visited.  By-and-bye,  as  population 
increases,  society  will  settle  down,  and  all  classes  will  work  more 
smoothly  together.  Yatala  is  also  possessed  of  a  building  intended 
for  a  Freemasons'  Hall ;  but  although  finished,  it  has  never  yet 
been  opened,  on  account  of  some  misunderstanding  between  the 
proprietors  and  the  contractor.  With  the  exception  of  this  draw- 
back, the  brethren  of  the  mystic  tie  in  this  district  have  displayed 
considerable  forethought,  for  they  have  managed  to  get  a  hall  built 
before  a  single  lodge  has  been  formed. 

The  Yatala  plantation  is  close  by  the  village,  but  I  was  unable 
to  see  the  manager  and  ascertain  its  size.  The  more  I  walk 
through  the  cane  fields,  the  more  I  become  convinced  that  the 
plant  requires  thorough  cultivation ;  and  this  can  be  done  more 
cheaply  and  effectively  by  the  plough  or  horse-hoe  than  by  hand. 
The  cane  mill  and  boUing  house  differed  in  no  particular  respect 
from  others  I  had  seen ;  but  every  important  part  of  the  operation 
was  conducted  by  a  white  man,  the  islanders  being  only  employed 
in  unskilled  labor.  Mr.  Gartsidc  had  charge  of  the  miU,  and 
appeared  to  be  very  successful  as  a  boiler.  The  megass  passed  out 
of  the  rollers  in  a  perfectly  dry  state,  and  scarcely  a  trace  of  sugar 
could  be  tasted  in  chewing  it — which  is  everything  but  the  case 
at  some  establishments.  The  cane  passing  through  the  mill  had 
been  bought  from  farmers  in  the  neighbourhood.  The  sugar  house 
was  not  very  well  ventilated,  and  I  could  not  sec  more  than  a  yard 
or  two  around  me,  owing  to  the  dense  vapour  which  combined  on 
the  roof  and  fell  upon  me  in  a  syrupy  shower  bath. 

Lower  down  the  Albert  the  soU  is  of  the  richest  description  for 
sugar  land,  with  a  fine  growth  of  grass  for  stock.  I  visited  two  of 
the  principal  plantations  on  the  right  bank.  The  first  was  that  of 
Mr.  Peter  Betz,  who  has  430  acres  on  the  slope  of  Moimt  Stapylton 
and  along  the  flats  at  its  foot.  There  arc  sixteen  acres  under  sugar 
and  eighteen  under  com,  but  twelve  acres  of  the  latter  wiU  be 
planted  with  cane  in  the  approaching  season.  Nothing  could  be 
more  luxuriant  in  appearance  than  tlio  sugar-cane,  and  scarcely  a 
trace  of  frost  could  be  detected.  This  is  attributable  to  the 
splendid  soil,  the  sheltered  position,  and  the  land  being  well  and 
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easily  worked.  Mr.  Betz  formerly  employed  Polynesians,  but  now 
has  only  six  or  seven  Europeans,  English  and  German,  engaged  in 
clearing  fresh  land. 

Adjoining  this  property  is  a  small  farm  belonging  to  two 
Germans,  who  grow  a  little  cane,  and  manufacture  a  good  quantity 
of  arrowroot  during  the  season. 

Lower  down  the  Albert,  beginning  on  the  opposite  side  of  the 
mountain,  and,  with  a  frontage  of  two  or  three  miles,  following 
the  river  to  below  its  junction  with  the  Logan,  is  the  fine  plantation 
of  Mr.  Witty,  of  Brisbane.  It  is  called  "  TcUow-wood,"  which 
is  the  name  commonly  given  to  the  Mount  Stapylton  of  the  maps. 
This  estate  consists  of  about  800  acres,  of  which  80  are  under 
cane,  and  cleariag  is  continually  going  on  to  admit  of  more  being 
planted.  If  I  remember  rightly,  there  are  about  fifteen  Poly- 
nesians employed  here,  the  only  white  men  being  Mr.  Spencer,  the 
manager,  and  the  ploughman,  who,  when  not  employed  at  his 
special  ■  duty,  acts  as  overseer.  The  islanders  had  just  been 
grubbing  some  ten  or  a  dozen  acres  of  forest  land,  and  were  piling 
together  the  timber,  some  of  which  was  of  considerable  size,  for 
the  purpose  of  burning  it.  There  was  a  great  deal  of  talking  and 
laughing  going  on  amongst  them ;  but  I  have  been  told,  not  by 
one  only,  but  by  every  planter  who  employs  these  people,  that, 
although  slow,  they  are  sure  and  steady,  and  keep  on  at  the  same 
rate  of  work  from  morning  until  night,  so  long  as  they  know  what 
they  have  to  do,  whether  looked  after  or  not.  The  cane  seemed 
healthy,  with  very  little  sign  of  frost,  except  that  in  the  low 
ground  the  tips  of  the  upper  leaves  were  slightly  touched.  Mr. 
Witty  intends  to  erect  a  mUl  next  season,  and  to  buUd  a  house  for 
himself  on  a  picturesque  spot  on  the  slope  of  the  mountain,  from 
which  a  view  can  be  obtained  over  the  whole  plantation.  There 
is  a  garden  attached  to  Mr.  Spencer's  residence,  which  provides 
abundance  of  fruit.  The  soil  consists  of  rich  fluviatUe  deposits, 
and  would  grow  any  vegetables  or  plants  that  do  not  require  severe 
frost  for  their  proper  development.  On  both  sides  of  Mount 
Stapylton  there  are  permanent  springs  of  water.  The  property 
just  referred  to  surrounds  the  township  of  Alberton,  which  consists 


Dec.  1,  1873. 


THE  SUGAE  CANE. 


645 


of  a  store,  one  or  two  huts,  and  a  German  Lutheran  Church.  The 
plantation  of  the  Ecv.  Mr.  Hausmann  is  on  the  left  bank  of  the 
river,  and  he  has  abundance  of  material  for  forming  a  good  con- 
gregation, the  country  along  the  Logan  being  for  several  miles 
above,  and  I  believe  below  Alberton,  occupied  by  small  farmers^ 
who  are  nearly  all  Germans. 

Let  us  now  return,  and  crossing  by  the  punt  at  Yatala,  follow 
the  Albert  up  the  left  bank.  The  first  place  we  come  to  is  the 
Noyea  plantation,  belonging  to  Messrs.  Gartside,  Muir,  and  Black. 
It  has  a  not  undeserved  reputation  in  the  district,  both  from  its 
extent  and  the  superior  way  in  which  it  is  cultivated.  It  consists 
of  600  acres,  nearly  all  forest  land,  almost  the  whole  of  which  is 
under  Bourbon  cane.  Twenty  three  islanders  are  employed,  and  a 
few  Europeans  as  skilled  laborers.  The  ground  is  beautifully 
clean,  and  the  cane  looks  as  healthy  as  can  be.  A  few  acres  on 
the  low  ground  are  slightly  affected  by  frost,  and  this  cane  is  to 
be  crushed  at  once  ;  and  about  forty  acres  of  ratoons  of  the  sixth 
year  from  planting  wUl  be  ploughed  out  and  replaced  by  fresh 
plants.  There  is  a  large  miU  on  the  ground,  which  was  not 
working  on  the  day  of  my  visit,  owing  to  the  breakage  of  a  part 
of  the  machinery  which  had  to  be  repaired.  The  establishment  is 
worked  by  a  20-hor80  power  engine,  and  is  upon  the  usual  principle. 
I  saw  one  of  the  partners,  Mr.  Gartside  (brother  of  the  gentleman 
of  the  same  name  whom  I  saw  at  Tatala),  and  he  expressed  him- 
self strongly  in  favor  of  trashing  the  cane.  The  sugar  in  the 
coolers  resembles  that  of  Yatala,  already  referred  to,  in  being 
remarkably  dry  and  hard  on  the  surface.  The  two  plantations 
next  higher  up  the  river  presented  some  novel  features  different 
from  those  I  had  before  seen,  and  deserve  a  full  notice,  which  I 
shall  have  to  defer  until  my  next  letter. 
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OX  BEET-llOOT  AND  BEET-ROOT  SUGAR. 
(From  a  Pamphlet  bj  E.  F.  Cull,  of  The  Canada  Company,  Toronto.) 
{^Continued  from  page  595.) 

The  end  of  the  pipe  away  from  the  stove  must  be  fixed  by  a  flexible 
tube  to  the  hole  in  the  bellow.s,  which  is  intended  to  draw  in  the  air, 
then  by  working  the  bellows,  the  air  will  be  drawn  through  the  charcoal 
fire,  and  be  turned  into  carbonic  acid  gas ;  this  gas  is  then  forced  into 
the  juice,  which  it  carbonates.  You  can  use  either  charcoal  or 
anthracite  coal,  as  the  latter  affords  carbonic  acid  gas  as  well  as  the 
former,  and  is  better  in  some  respects,  where  it  can  be  had,  for  the 
dust  and  ashes  of  the  anthracite  does  not  contain  potash,  or  other 
salts  that  would  be  mischievous  to  the  syrup,  and  any  dust  that  gets 
in  can  readily  be  strained  out. 

The  syrup  should  be  cold,  if  you  have  means  of  keeping  down  the 
froth  which  will  be  raised  by  means  of  the  bubbling  of  the  gas 
through  it  from  the  bellows  ;  but  if  you  have  no  such  means,  just 
warm  enough  to  keep  a  little  grease,  such  as  butter,  melted  on  the 
surface  of  the  juice ;  the  syrup  or  juice  won't  froth  with  the  grease, 
but  the  grease  does  not  improve  the  sugar. 

You  must  keep  the  bellows  driving  the  gas  from  the  burning 
charcoal,  or  anthracite,  until  you  see  that  the  chalk  or  lime  is  all 
set  free,  and  settles  well,  then  take  some  of  the  fine  clear  liquor 
which  has  been  carbonated,  and  put  it  in  a  glass,  and  blow  through 
it  with  a  reed  or  straw  from  your  breath,  for  five  minutes.  If  it 
get  thick,  you  have  not  carbonated  enough.  As  soon  as  you  are 
satisfied  that  it  has  been  thoroughly  carbonated,  strain  it  through  a 
filter  cloth,  in  the  same  manner  as  at  first ;  but  the  cloth  must  first 
be  well  washed  and  perfectly  clean,  and  the  syrup  or  juice  will  then 
be  fit  to  boil  down  into  sugar.  If  you  don't  do  it  right  the  first 
time,  you  must  try  it  again,  but  the  lime  must  be  all  out  of  it  before 
you  evaporate  it  down  for  sugar. 

You  may  then  boil  the  juice  down  to  a  proper  consistency,  and,  if 
all  has  been  well  done,  it  will  crystallize  into  brown  crude  sugar  in 
about  eight  days ;  but  the  sjTup  during  this  time  must  be  kept  about 
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as  warm  as  fresh  cow  milk.  During  the  process  of  evaporation,  the 
syrup  should  be  strained  through  a  filter  bag  several  times. 

When  ready  to  set  by  to  crystallize,  the  syrup  must  be  so  thick 
that  when  a  drop  is  parted  between  the  finger  and  thumb,  it  ought 
to  break  across  the  thread,  and  the  ends  turn  a  little ;  it  must  be 
perfectly  bright  and  clear,  though  the  colour  may  be  dark.  It  had 
better,  however,  be  a  little  too  thin  than  too  thick,  as  the  thin  syrup 
will  get  thicker  while  set  by  to  crystallize,  and  it  is  believed  that  in 
that  shape  it  makes  larger  crystals. 

Now,  the  difficulty  with  beet  sugar  has  always  been  the  crystalliza- 
tion, and  the  trouble  has  been  what  the  Germans  and  French  caU 
"slime  sugar;"  but  if  the  foregoing  rules  are  exactly  followed,  there 
will  be  no  slime  sugar,  or  treacle — scarcely  enough  to  enable  you  to 
get  off  that  portion  of  the  syrup  which  contains  the  salts,  and  which 
must  be  got  out  from  the  mass  with  the  turbine.  If  you  proceed  to 
the  second  operation,  bear  these  few  rules  constantly  in  mind.  In 
the  first  operation,  when  you  add  the  milk  of  lime  to  the  juice  to 
clear  it : — 

1st.  Never  keep  the  lime  in  contact  with  the  Iwt  juice  a  minute 
longer  than  you  can  help  it ;  the  lime  cannot  be  dispensed  with  to 
clear  the  juice,  but  its  action  on  the  hot  juice  produces  more  or  less 
of  slime  sugar. 

2nd.  Do  not  agitate  the  juice  with  the  lime  in  it,  more  than 
enough  to  mix,  or  you  will  spoil  your  filtration ;  the  larger  the  flakes 
remain  in  the  juice  the  better  it  will  filter. 

3rd.  Never  carbonate  at  any  other  than  a  low  cow  milk  heat. 
If  you  carbonate  hot,  as  most  of  the  books  tell  you,  you  will  make 
slime  sugar. 

Of  course,  throughout  all  the  process  of  boiling,  heating,  and 
evaporation,  you  must  be  extremely  careful  neither  to  bum  nor  even 
brown  the  syrup.  The  syrup  will  always  be  highly  coloured,  but  if 
it  has  not  been  burned,  all  the  colour  comes  out  without  waste  in  the 
after  processes  ;  and  if  the  process  of  evaporation  be  conducted  in 
the  best  manner,  the  sugar  which  crystallizes  out  of  the  coloured 
syrup  will  bo  nearly  if  not  quite  white.  The  burned  sugar  can  never 
be  recovered. 
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The  above  is  as  far  as  the  writer  would  recommend  any  farmer, 
or  any  but  a  sugar  refiner,  to  carry  the  process.  If  the  foregoing 
instructions  arc  well  carried  out,  the  thick  syrup  produced  is  just  in 
the  proper  state  for  the  refiner, — and  it  will  always  command  a 
reasonably  good  and  remunerative  price. 

The  foregoing  instructions  are  the  result  of  actual  experiment,  and 
may  be  relied  on  as  the  result  and  experience  of  two  years'  continual 
experiments  on  a  working  scale. 

KE  FINING. 

The  foregoing  is  as  far  as,  in  the  writer's  opinion,  any  farmer  or 
small  manufacturer  ought  to  go  in  the  preparation  of  an  article  for 
the  manufacture  of  beet  root  sugar.  There  is  nothing  in  the  foregoing 
processes  which  a  person  of  ordinary  intelligence  and  information 
cannot  do.  The  process  is  a  simple  one,  and  the  result  an  article  of 
a  certain  commercial  value. 

Refiners  of  sugar  want  to  get  their  crude  materials  with  as  little 
done  to  them  by  people  who  do  not  understand  refining  as  possible, 
as  they  have  certain  processes  to  go  through,  and  they  do  not, 
of  course,  want  to  have  to  amend  the  blunders  of  other  persons ; 
and  any  attempt  at  partial  refining,  or  the  use  of  chemicals  by  the 
producer,  is  quite  as  likely  to  be  wrong  as  right  for  the  after 
processes.  But,  as  every  one  wants  to  know  something  more  about 
the  method  of  refining  the  crude  material  before  described,  and  as 
many  persons  are  adapted  to  follow  out  such  after  processes  with 
success,  I  shall  now  proceed  to  describe  in  general  terms  the  process 
of  sugar  refining,  with  tliis  caution,  that  I  only  go  into  the  matter 
generally,  and  that  no  one  should  go  into  much  of  an  outlay  in  the 
refinery  process  until  he  has,  by  experiment,  made  himself  thoroughly 
master  of  the  subject.  It  is  one  that  admits  of  experiment,  and 
success  (so  far  as  the  result  of  refining)  can  be  attained  on  the  small 
as  well  as  on  the  large  scale ;  that  is,  any  man,  after  studying  the 
subject,  can  refine  one  pound  or  ten  pounds  of  the  before-described 
crude  material  into  pure  sugar,  but  he  will  not  be  able  to  make  nse  of 
the  refuse,  nor  to  do  things  in  the  economical  manner  in  which  they 
are  done  in  the  large  refineries ;  he  must  not  expect  to  be  able  to 
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conduct  the  business  on  a  profitable  scale.  Nevertheless,  it  may 
Buit  a  number  of  persons  who  may  prefer  to  manufacture  at  homo, 
at  no  profit,  rather  than  purchase,  even  if  they  do  so  at  what  to  the 
manufacturer  would  be  a  positive  loss.  I  shall  proceed  to  give  such 
instructions  as  will  enable  those  wishing  to  do  so,  to  carry  out  the 
process  of  preparing  beet  root  sugar,  and  converting  the  crude 
article  into  such  a  sweet  as  will  be  consumable  in  a  family. 

The  decolorizing  of  the  syrup,  and  the  destruction  of  the  strong 
beety  flavour,  before  spoken  of,  are  accomplished  entirely  by  the  use 
of  animal  charcoal,  which  consists  of  burnt  bones,  prepared  in  a 
particular  manner,  and  brought  to  such  a  state  that  the  synip  will 
only  percolate  through  the  vessel  which  contains  the  bone  charcoal 
at  a  slow  rate.  The  bone  charcoal  is  put  in  tall  narrow  vessels 
made  of  copper  or  boiler  plate,  often  in  some  of  the  larger  refineries 
as  much  as  from  20  to  80  feet  high,  and  of  a  breadth  of  from  three 
to  four  feet.  In  other  refineries  the  dimensions  are  different.  In 
the  beet  sugar  factories  in  France  and  Germany,  the  size  of  the 
bone  black  filters  is  generally  12  to  15  feet  high  and  a  diameter  of 
about  40  inches.  There  are  several  of  these  in  a  factory,  and  they 
are  each  so  arranged  that  juice,  syrup,  hot  water,  cold  water,  and 
Bteam  can  be  severally  applied  as  wanted.  There  are  tight  covers, 
held  in  their  places  with  screws,  to  fill  and  to  empty  the  filters,  and 
also  means  of  applying  chemical  substances  and  gases  to  the  bone 
black,  as  it  becomes  saturated  with  impurities  and  requires  to  be 
cleansed. 

After  these  filters  have  been  worked  but  comparatively  a  short 
time,  they  lose  their  power  of  destroying  the  colour  and  peculiar 
flavours  of  the  syrup  or  juice.  The  filters  have  then  to  be  emptied, 
and  the  bone  black  heated  to  a  dull  red,  in  closed  iron  vessels,  so  as 
to  burn  out  the  impurities  which  have  destroyed  its  peculiar  powers. 
The  bone  black  is  then  quenched  and  cooled,  out  of  contact  with  the 
air,  in  properly  prepared  machines,  and  the  filters  are  again  refilled, 
to  be  again  emptied,  and  the  coal  rebumed  as  soon  as  it  becomes 
exhausted. 

The  burning  kone  of  charcoal,  and  also  the  revivification  of  the  bone 
black  when  it  has  been  used,  are  very  offensive  operations,  so  much 
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so,  that  they  are  not  allowed  to  be  carried  on  in  the  city  of  London, 
which  was  the  great  centre  of  sugar  refining ;  and  the  cost  of  burning 
and  re-buming — carting  into  and  out  of  the  city  of  London,  has 
been  so  great  as  to  seriously  injure  the  trade,  which  has  been 
principally  removed  to  Glasgow,  where  the  civic  authorities  arc  less 
sensitive  to  smells,  and  more  sensitive  to  commercial  prosperity. 

It  is  this  bone  charcoal  business  that  will  always  prevent  the 
refining,  to  any  great  extent,  of  beet  root  sugar,  by  the  farmer  and 
small  manufacturer.  The  amount  of  capital  invested  in  the  bone 
black  and  the  necessary  machinery  and  utensils,  are  enormous  ;  and 
the  business  must  be  continuous,  and  extended  all  the  year  round. 

Another  reason  why  the  refining  of  sugar  cannot  be  profitably 
carried  on  by  any  one  but  a  person  largely  in  the  business,  and 
whose  works  are  carried  on  continuously,  is  the  expensive  and  com- 
plete nature  of  the  evaporating  vessels  which  are  necessar)',  and 
which  are  called  vacuum  pans.  These  are  machines  in  which, 
owing  to  all  the  air  being  extracted,  and  the  syrup  boiled  by  the  heat 
of  steam  "in  vacuo,"  the  watery  particles  are  evaporated  from  the 
sugary  substance  at  so  low  a  heat,  that  not  only  is  the  operation 
carried  on  with  great  rapidity,  but  at  so  low  a  temperature  that 
burning  or  browning  the  liquid  is  impossible ;  and,  consequently,  the 
sugar  is  produced  from  the  vacuum  pans  in  a  colourless  state,  and, 
on  crystallizing,  becomes  white  sugar.   All  white  sugar  is  thus  made. 

But  these  pans  arc  very  expensive  machines,  and  require  great 
steam  power  and  skill  to  work  them  ;  and  although,  doubtless,  sub- 
stitutes of  a  much  more  simple  form,  and  at  less  cost,  mil  eventually 
be  produced,  yet  at  present  this  class  of  machinery  is  entirely  beyond 
any  person  who  is  not  a  capitalist,  and  may  therefore  be  banished 
from  the  minds  of  the  farmer  and  small  manufacturer.  But  that 
will  not  prevent  the  fanner  and  small  manufacturer  from  producing 
the  crude  sugar  before  described,  and  which,  when  well  and  carefully 
made,  will  be  in  the  very  best  possible  state  for  the  use  of  the  great 
refiner. 

With  these  observations,  I  will  now  proceed  to  -describe  how  the 
amateur  can  decolorize  the  beet  juice  and  syrup  so  that  it  shall 
crystallize  into  a  form  of  light  brown  sugar.    It  cannot  be  white 
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without  vacuum  pans.  First,  as  soon  as  you  have  the  beet  juice 
boiled  down  to  a  tolerably  thick  syrup,  you  must  (in  order  to  obtain 
the  best  results)  submit  the  syrup  to  the  "  osmose"  process,  which 
is  done  by  exposing  the  syrup  in  a  thin  stratum,  on  sheets  of  parch- 
ment or  parchment  paper  (the  latter  is  very  cheap),  while  on  the 
other  side  of  the  paper,  water  is  applied,  so  that  the  water  touches 
every  part  of  the  parchment  paper.  The  salts  which  are  contained 
in  the  syrup,  owing  to  their  being  possessed  of  a  greater  power  ol 
what  the  chemists  call  "  diffusibility,"  pass  through  the  parchment 
paper  into  the  water,  while  some  of  the  water  passes  back  into  the 
syrup,  and  thins  it  somewhat :  a  little  sugar  passes  with  the  salts, 
but  in  very  small  quantities ;  the  main  body  of  the  syrup  remains 
behind  on  the  parchment  paper  in  a  greatly  purified  state,  and  is  in 
great  measure  deprived  of  the  potash  and  salt  which  it  contained. 
"When  the  process  has  been  continued  for  as  long  a  time  as  you  may 
consider  necessaiy  (I  have  kept  it  in  this  position  from  half  an  hour 
to  a  whole  day),  you  remove  the  syrup  and  proceed  to  evaporate  it 
farther,  until  it  gets  thick  enough  to  crystallize  into  sugar :  let  it 
remain  until  the  crystals  are  well  formed ;  then  pour  it  out  on  a  fine 
sieve  or  put  it  into  a  turbine,  and  let  the  molasses  drip  from  it ; 
then  the  molasses  (which  contain  nearly  all  the  remains  of  the  salts), 
may  again  be  submitted  to  the  osmose  process,  and  the  syrup  be 
again  crystallized. 

The  resulting  sugar,  when  you  have  enough  of  it  together,  should 
then  bo  redissolved  and  reboiled,  adding  to  the  liquor  before  it  boils, 
some  bullock's  or  pig's  blood,  or  white  of  eggs,  and  a  small  quantity 
of  finely-powdered  bone  black.  The,  blood  or  eggs  and  bone  black 
will  cause  nearly  all  the  remaining  impurities  in  the  sugar  to  rise  in 
a  scum  to  the  surface ;  as  soon  as  the  liquor  boils,  this  must  then 
be  removed,  and  the  syrup  be  well  strained,  and  again  evaporated 
and  crystallized,  and  the  result  will  be  a  brown  sugar  of  tolerable 
purity. 

In  order  to  show  how  much  potash  and  salt  you  take  out  by  the 
osmose  process,  evaporate  the  water  after  it  has  been  exposed  to  the 
osmose  operation,  and  finally  bum  the  residue  at  a  red  heat  in  an 
iron  pan;  this  bums  up  all  the  sugar  and  other  organized  substaijces 
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which  have  mixed  with  the  salts.  Then  dissolve  the  ashes  of  the 
salts  by  washing  the  iron  pan,  which  has  been  heated  red  hot,  and 
filter  the  resulting  liquor  through  blotting  or  filtering  paper ;  the 
liquor  will  come  through  the  filtering  paper  quite  bright  and  clear, 
and  colourless,  but  so  strongly  alkaline  that  you  cannot  mistake  the 
potash  and  salt,  or  doubt  the  large  quantity  which  has  been  removed 
from  the  syrup. 

What  has  thus  far  been  written  will  show  any  thinking  person 
that  the  thing  to  be  done  for  the  benefit  of  the  farmer  and  small 
manufacturer  of  Canada,  is  to  manufacture  the  crude  aiiicle  ready 
for  the  use  of  the  refiner  and  not  to  interfere  in  any  way  with  that 
most  expensive  and  difiicult  branch  of  the  business. 

Full  practical  information,  accompanied  by  proofs  and  experiments 
on  a  working  scale  (made  in  the  presence  of  parties  who  require  it), 
and  also  analyses  of  beet  root,  so  far  as  the  quantity  of  sugar  it 
contains,  will  be  furnished  on  application  by  letter,  post  paid,  to 
John  A.  Cull,  Esq.,  P.  0.,  Toronto. 


SUPPLEMENT. 

Cost  and  expenses  of  labodr,  and  general  estimates  op  one 
OF  THE  GREAT  Beet  Sugar  FACTORIES  OP  EuROPE. — This  is  copiod 
from  Crocky's  work  on  Beet  Sugar,  which  is  the  best  and  most 
reliable  work  yet  published  in  English.  The  reader  will  see  that  the 
allowances  for  wages  and  salaries  are  most  liberal. 

The  factories  work  day  and  night,  and  the  wages  are  reckoned  at 
four  shillings  sterling  per  shift  of  twelve  hours,  which  for  the  old 
country  is  very  high.  The  amount  of  beet  roots  worked  up  in  this 
factory  is  twenty  thousand  tons  in  a  season.  The  following  is  Mr. 
Crocky's  language  and  figures: — "With  perhaps  the  exception  of 
two  or  three  men,  no  skilled  labourers  are  required  in  new  beet  sugar 
works,  as  most  of  the  operations  are  of  a  simple  mechanical  nature, 
easily  taught  to  inexperienced  country  hands,  by  a  competent  super- 
intendent and  his  overseers. 

The  only  skilled  hands  really  needed  are,  an  engineer,  an  hydraulic 
pump  man,  a  defecator,  a  sugar  boiler,  and  a  bone  black  burner. 
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Of  these  the  defecator  and  sugar  boiler  should  have  already  had 
some  experience  in  a  beet  root  sugar  factory." 

*         #         *•  *  *         *  * 

We  have  added  as  a  separate  item,  the  necessary  additions  to  be 
made  for  the  extra  salaries  to  be  paid  to  specialists  in  the  various 
departments. 

The  calculation  is  based  on  a  campaign  of  one  hundred  workmg 
days. 

WASHING  AND  PULPING. 

Transportation  and  washing  of  the  beets,  14  men  2  shifts  sterling. 


per  24  hours,  2,800  days'  labour,  at  4s  £5C0    0  0 

PRESS  DEPARTMENT. 

Twenty-eight  men  2  shifts  per  24  hours  =  5,600  days, 

at  4s   1120   0  0 

Sack  washing  and  darning,  8  women,  2  shifts,  1,6000 

days,  at  4s  ,   320    0  0 

DEFECATION. 

Eight  men  per  24  hours  =  800  days' labour,  at  4s. ...    160    0  0 

SCUMS. 

Six  men  for  24  hours  =  600  days,  at  4s   140    0  0 

CARBONATATION. 

Two  hundred  and  fifty  days,  at  4s   50  0  0 

Monte  jus  (that  is  steam  pump  men)   40  0  0 

Preparation  of  carbonic  acid  (i.e.,  from  charcoal)    40  0  0 

FILTRATION. 

Three  men  every  24  hours,  at  4s   60   0  0 

CONCENTRATION. 

Two  men  every  24  hours,  at  4s   80    0  0 

BOILING. 

Two  men  every  24  hours    80    0  0 

CRYSTALLIZATION  AND  CENTRIFUGALS. 

One  thousand  five  hundred  days'  labour    300    0  0 

GENERATION  OF  STEAM. 

Two  shifts  of  3  men,  GOO  days,  at  4s   120    0  0 
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BRRAKING  AND  PACKING. 

Five  men,  at  4s                                              £100    0  0 

MEN  IN  THE  YABDS,  ETC. 

Five  men,  at  4s                                              100   0  0 

MANAGEMENT. 

One  general  superintendent  and  two  overseers                800    0  0 

Book-keeper  and  clerk                                            820    0  0 

EXTBAS. 

Carpenter,  plumber,  smith,  (3  men)                            600    0  0 

Extra  pay^to  skilled  labourers                                   500    0  0 

General  total  cost  of  labour  for  one  year's  campaign. ..£5190    0  0 
The  quantity  of  coal  consumed  in  such  an  establishment  as  we 
described,  would  average  600  tons,  which,  at  15s.  per  ton,  would 
cost  £450. 

The  bone  black,  80,000  lbs.,  would  cost  for  the  first  outlay  2Jd. 

per  pound,  £312,  but  in  succeeding  years  would  only  amount  to 

replacing  the  waste. 

The  lime  used  would  amount  to  4,500  bushels,  and  cost  £80.  2 
The  cost  of  15,000,000  lbs.  of  beet  root  to  be  worked  up  into 

sugar  would,  at  12s.  per  ton,  be  £4,500. 

ANNUAL  EXPENSES. 

Summing  up  the  above,  we  calculate  that  the  yearly  expenses  will 
amount  to : — 

Labour                                                         £5,190    0  0 

Coal                                                                450    0  0 

Bone  black  waste                                                 100    0  0 

Lime                                                                280    0  0 

Purchase  of  beet  roots                                         4,500    0  0 

Add  20  per  cent,  for  incidentals                             2,100    0  0 

We  have  a  total  of  £12,620    0  0 

To  which  has  to  be  added  taxes  and  insurance, 

which  we  have  computed  at                               400    0  0 

Interest  on  capital  invested                                      960    0  0 

Making  a  grand  total  of  £13,980    0  0 
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The  total  cost  of  erecting  the  works  for  the  above  factory,  is  given 
at  £13,157. 

This  factory  is  fitted  for  the  manufacture  of  sugar  from  beet  roots, 
for  the  produce  grown  on  500  acres  of  ground,  which  ought  to 
produce  at  least  1,200,000.  One  million  two  hundred  thousand 
pounds  of  raw  sugar. 

EEALIZATION. 

The  products  to  be  realized  in  our  example  of  a  sugar  manufactory 
would  bo  as  follows  : — 

Sugar  fi-om  15,000,000  pounds  of  beets,  at  8  per 
cent,  of  sugar, — the  sugar  being  sold  at  24s. 


per  cwt.  (of  112  lbs.)  £14,400  0  0 

2,700,000  pounds  of  pulp,  calculated  at  ^d.  per  lb.  5,620  0  0 
Five  thousand  gallons  of  molasses,  at  40°  Baume,  at 

Is.  per  gallon   250  0  0 

Residue  as  fertilizers   200  0  0 

£20,470  0  0 

Deducting  annual  expenses  and  interest  as  above  ...  13,980  0  0 

Leaves  a  net  annual  profit  of   £6,490  0  0 


There  is  every  reason  to  believe  that,  with  careful  management, 
the  quantity  of  sugar  will  range  as  high  as  10  per  cent.,  instead  of 
8  per  cent.,  which  wo  have  taken  as  our  basis. 

In  such  a  case  the  net  income  would  be  £24,470,  and  the  net 
annual  profit  £10,090. 

Other  authors  make  their  calculations  on  an  entirely  difi'orent 
basis, — and  arrive  at  results  equally  favourable,  though  differing 
somewhat  in  detail. 

That  the  above  is  not  too  sanguine  a  view  to  take  of  the  probable 
yield  is  shown  by  the  fact  that  during  tho  season  of  1868,  1809  in 
the  ZoUverein,  2,500,000  tons  of  beet  root  produced  207,500  tons 
of  sugar,  a  return  of  8-40  per  cent. 

The  foregoing  quotations  speak,  no  doubt,  of  land  in  the  highest 
state  of  fertility,  and  which  has  been  manured  for  years  in  the  most 
scientific  manner,  and  also,  there  is  no  doubt,  of  land  which  has 
been  specially  selected  for  the  purpose,  and  which  by  repeated  crops 
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of  beet  root  very  well  manured  with  the  refuse,  and  the  results  of  the 
cattle  fattened,  has  been  brought  into  the  most  favourable  state 
possible  for  the  crop. 

One  of  the  most  remarkable  features  of  the  growth  of  the  sugar 
beet  industry  is,  the  constantly  increasing  crop  and  yield  per  acre, 
which  the  proper  culture  of  that  crop  produces,  not  only  in  the 
amount  of  roots  grown  per  acre,  and  their  richness  in  sugar,  but 
also  in  the  constant  increase  of  other  crops,  particularly  wheat, 
throughout  the  district. 


ANALYSIS  OF  CRUDE  SUGARS  AND  SYRUPS. 
By  H.  Landolt. 
Translated  iy  J.  M.  Merrick,  B.Se. 
(Continued  from  page  604.) 

D.  Determination  of  the  Insoluble  Constituents  oj  tJie  Sugar. 
Tho  insoluble  constituents  of  the  sugar  consist  in  part  of 
inorganic  salts  and  cellular  fibres  from  tho  beet  roots,  but 
principally  of  bodies  which  are  only  accidentally  present  in  the 
mass,  like  sand,  small  splinters  of  wood,  etc.  Tho  total  amount  of 
these  matters  in  the  sugars  examined  was  exceedingly  small, 
varying,  as  tho  accompanying  determinations  show,  between  -019 
and  -OS'S  per  cent.  It  seemed,  therefore,  superfluous  to  determine 
the  character  of  these  foreign  bodies  in  each  single  sample  of 
sugar,  especially  as  large  amounts  of  sugar  would  have  to  be 
taken  for  the  experiment,  and  the  determination  would  consume 
much  time. 

It  was  entirely  sufficient  to  determine  the  average  quantity  of 
insoluble  matter  in  the  six  different  classes  of  cane-sugar  which 
are  compared  with  the  Nos.  15,  14,  13,  12,  11,  9,  of  the  Dutch 
standards,  and  finally  to  make  a  determination  in  a  sample  repre- 
senting the  collective  average  of  the  sugars.  To  this  end,  sugars 
of  the  different  classes  were  mixed  in  quantities  proportionate  to 
those  in  which  they  are  used  in  the  refineries,  and  in  the  same 
way  an  average  sample  of  all  the  sugars  obtained. 
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Of  each  of  the  so-prepared  mixtures,  a  definite  quantity,  300  to 
400  grms.  Avas  ■weighed  out,  treated  with  water,  and  the  insoluble 
constituents  collected  upon  a  small  filter  previously  dried  and 
weighed.  This  operation  is  practicable  only  when  the  solutions 
arc  much  diluted ;  so  they  were  each  made  up  to  a  volume  of 
about  10  litres,  and  the  fluid  filtered  from  the  glass  balloon  by 
means  of  a  self-acting  apparatus. 

The  apparently  shorter  process,  viz.,  to  collect  the  insoluble 
matters  by  decantation,  was  not  applicable,  on  account  of  the 
swimming  cellular  fibres. 

The  substances  collected  were  washed  with  pure  water,  the 
filter  dried  at  100°  C.  and  weighed  in  a  closed  gas  tube. 

The  average  quantity  of  the  insoluble  constituents,  reckoned 
from  the  numbers  obtained  for  the  single  classes  of  crude  sugars 
according  to  the  proportion  in  which  they  were  present  in  the 
average  mixture,  amounts  to  -0227  per  cent.,  which  agrees  very 
closely  with  the  average  amount  '0238  found  by  experiment. 

The  results  of  these  determinations  were  as  follows,  viz. : — 


Class  of  Sugar 
according  to  the 
Dutch  standard. 

Weight  of  the 
sugar  mixture 
used. 

Amoimt  of  insolutlo 
constituents. 

Insoluble  con- 
stituents in  per 
cent. 

15  ... 

14 

13  , 

12 

11 

9 

General  mixture 
of  all  the  sugars 

. .  316  gi-ms. .  . 

493-6  „  .. 
..453     „  ., 

..468      „  .. 
..420     „  .. 

j  1000     „  .. 

. .    -0006  grms. 
..    -0775  „ 
. .    -0938  „ 
..    -1025  „ 
..    -1665  „ 
..    -1475  „ 

. .    -238  „ 

..  -0192 
..  -0157 
. .  -0207 
. .  -0257 
. .  -0356 
..  -0351 

. .  -0238 

The  cause  of  the  eleventh  gi-oup  giving  more  insoluble  con- 
stituents than  the  ninth,  which  in  other  respects  stands  lower, 
lies  in  the  large  amount  of  sand  contained  in  sugar  No.  27 — of 
which  we  have  already  spoken — belonging  to  this  group. 

The  following  Table  III.  contains  a  comparison  of  the  total 
contents  of  the  various  sugars. 

To  the  not  determined  matters  which  make  up  the  100  per  cent.j 
belong  the  inverted  sugar,  coloring  matter,  aspartic  acid,  and 
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apparently  some  not  yet  recognized  organic  matters.  The  sum  of 
these  bodies  is,  as  the  table  shows,  very  small,  seldom  rising  above 
2  per  cent. 

Table  III. 


Kind,of  Sugar. 


Clear,  light,  mixed  prod.  . . 

Light  mixed  prod  

Half  white,  1st  prod  

Light  mixed  prod  

Light  mixed  prod  

Half  white,  1st  prod  

Clear,  light,  1st  prod  

Light  mixed,  1st  prod  . . . . 
Clear,  light,  mixed,  1st  prod, 

Clear,  light,  1st  prod  

Clear,  light,  1st  prod  

Clear,  ycUow,  mixed  prod. . 

Yellow,  mixed  prod  

Clear,  ycUow,  mixed  prod. . 
Clear,  yeUow,  1st  prod.  . . 
Tellowish,  mixed  prod.    . , 

Yellow,  mixed  prod  

Yellow,  mixed  prod  

Yellow,  mixed  prod  

Yellowish,  mixed  prod, , . . 

Yellow,  mixed  prod  

Light,  mixed  prod  

Yellow,  mixed  prod  

Yellow,  mixed  prod  

Yellow,  mixed  prod  

Ord.  yellow  mixed  prod.  . . 
YelloAvish-brown,  2nd  prod. 

Yellow,  1st  prod  

Yellow,  mixed,  1st  prod.  . . 
Light,  yellow,  1st  prod.  .. 
Ord.  yellow,  mixed  prod  , . 

Brownish,  2nd  prod  

2nd  product  


Cane 
Sugar 
per 
cent. 

Organic  matters, 
per  cent. 

I  Water,  per  cent. 

Not  determined 
matters,  per  cent. 

Sugar  made. 

95-0 

L  0 

M  U 

1-4 

TV  3  n  ' 

Dec.  6o. 

93-0 

Z  o 

2-7 

Nov.  „ 

24-3 

o.o 
Ji  o 

£i  0 

■9 

TV 

Dec.  ,, 

93-5 

o  o 

■8 

Jan.  '66. 

94-4 

O  1 

0*0 

•3 

Feb. 

93-1 

o.o 

£i  O 

O  T 

1-2 

Dec.  65. 

92-0 

O  1 

1-5 

Oct. 

93-5 

o  u 

•7 

93-5 

£t  U 

£i  0 

1-9 

Dec. 

92-0 

o.o 

O  O 

o  u 

1-7 

93-1 

o  U 

£t  if 

1-0 

94-0 

o  u 

o.o 
Z  u 

•7 

TV 

Dec.  ,, 

92-0 

z  1 

o  0 

2-1 

Jan.  66. 

92-0 

o.o 
o  L 

0  L 

1-7 

March,  66. 

93'7 

Z  0 

z  o 

•9 

T  inn 

Jan.  66. 

91-8 

2-9 

2-6 

2-7 

JNov.  65. 

93-0 

3-5 

2-7 

•8 

Feb.  '66. 

93'4 

2-9 

2-3 

1-4 

March,  66. 

93-0 

2-3 

2-9 

1-6 

Nov.  '65. 

93-0 

3-7 

31 

•2 

Feb.  '66. 

93-0 

3-3 

2-7 

10 

JNov.  65. 

91'6 

3-0 

30 

2-4 

Feb.  '66. 

90-7 

4-6 

4-3 

•4 

Oct.  '66. 

oo  o 

2-1 

2-8 

•3 

92-5 

2-4 

3-5 

1-6 

J>  )> 

90-0 

4-3 

3-7 

2-0 

Jan.  '66. 

91-3 

0-1 

2-.') 

11 

March,  '66. 

92-4 

3-5 

2-6 

1-5 

89-5 

4-0 

3-7 

2-8 

Jan.  '66. 

92-0 

2-8 

3-4 

1-8 

Feb.  „ 

89-6 

4*3 

3-8 

2-3 

March,  '66. 

89-0 

G'3 

3-0 

1-7 

87-0 

6-2 

41 

2-7 
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II. 

Anali/sis  of  Soft  Sugar. 
For  the  investigation  of  two  kinds  of  soft  sugar,  -whioli  occun-ed 
in  refining  the  same,  methods  were  employed  as  in  the  case  of  the 
crude  sugar,  since  the  constituents  of  both  were  the  same.  They 
gave  the  following  composition : — 


Sugar 
No. 

Cane  sugar. 

Salts. 

Water. 

Matters  not 
determined. 

1  .. 

. .    90-5     . . 
..    89-4  .. 

..     7-2  .. 
..  8-3 

..     20  .. 

•3 

2  ,, 

..2-1 

•2 

(To  be  continued.) 


TO  TKASH,  OR  NOT  TO  TEASH?   THAT  IS  THE 
QUESTION. 

From  the  Queenslander. 

It  is  by  a  courteous  interchange  of  conflicting  opinions  that  useful 
facts  are  discovered.  In  offering  my  humbly  views  hereon,  grounded 
upon  practical  tests  and  otherwise,  and  having  no  personal  object 
to  subserve  (it  being  only  a  common  duty  which  we  all  owe  to 
each  other),  induces  me  now  to  present  them.  Upon  these  principles 
I  have  ever  been  guided  during  the  unusually  lengthy  period  (since 
my  arrival  in  1818)  I  have  been  devotedly  engaged  to  prove  that, 
in  stated  localities,  Australia  was  pre-eminently  eligible  for  the 
growth  of  sugar.  For  more  than  thirty  years  all  were  sceptics  to 
the  voluminous  truths  I  hereon  expounded,  in  upwards  of  two 
hundred  and  fifty  public  letters.  Not  one  line  therein  has  been 
found  to  be  erroneous.  Your  colony  was  the  first  that  practically 
tested  them  ;  then,  in  1867,  New  South  Wales  was  forced  to  credit 
them,  after  the  publicly  practical  proofs  I  afforded  at  Kiama ;  hence, 
were  I  to  err,  that  errot  ought  to  be  admitted  to  be  of  a  very  venial 
character.    But  to  my  subject. 
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None  will  impugn  this  axiom — namely,  that  all  vegetation  re- 
quires a  free  circulation  of  the  atmosphere  anj  exposure  to  the  rays 
of  the  sun.  This  fact,  together  with  the  advice  of  blind  guides, 
has  (very  naturally  and  allowably  so)  induced  novices  to  think  that 
trashing  the  canes  is  necessary.  Denudation  is  rightly  applicable 
to  horticulture,  but  not  to  cereals,  of  which  species  the  cane  is  one. 
Its  leaves,  while  green,  collect  the  oxygen  from  the  air,  and  impart 
it  to  the  watery  fluids  furnished  by  the  roots,  which  convert  them 
into  saccharine  matter.  After  performing  their  appointed  ofiice, 
like  all  vegetable  substances,  they  wither,  die ;  and  ultimately  fall 
to  the  ground.  Examine  the  juices  in  such  joints  where  their 
leaves  have  cither  fallen  off  or  arc  totally  dead,  and  they  will  be 
found  to  be  sweet  afterwards,  needing  only  congenially  warm  weather ; 
then  try  the  juices  in  the  upper  joints,  where  their  leaves  are  green, 
and  they  will  be  found  to  be  of  a  sweetish,  watery,  and  a  bitter 
taste. 

It  is  said :  "  Trash  the  canes,  to  let  the  sun's  beams  shine  upon 
them,  and  to  give  them  air."  Now  the  upper  foliage  of  the  canes 
effectively  excludes  the  rays  of  the  sun  from  their  lower  barrels, 
which  have  received  their  needed  succour  from  the  direct  beans  of 
that  source  of  vegetable  life,  and  their  action  is  confined  to  their 
exterior  woody  parts  within  the  outer  rind,  through  which  the  sap 
ascends  to  the  upper  parts,  where  vegetation  is  active,  and  where 
Nature  invariably  places  them,  in  which  position  they  have  the  full 
rays  of  the  sun,  and  a  perfectly  free  circulation  of  the  atmosphere 
to  mature  them  to  their  needed  maturity.  The  lower  and  sheltered 
barrels  need  not  these  vital  elements  in  their  fuU  and  direct  action, 
as  were  needed  when  in  a  green  and  rapidly-growing  state.  If 
these  facts  be  admitted,  I  ask  what  tangible  reason  can  be  assigned 
to  justify  the  expensive  act  of  trashing  ? 

Hereon  and  otherwise  I  will  relate  a  lucid  lesson  which  Nature 
exhibited  to  me  in  1843.  I  then  had  a  very  fine  plot  of  cane,  in 
which,  when  twenty-six  months  old,  during  a  hot  and  dry  summer, 
I  observed  several  of  their  joints  split,  in  which  was  a  purely 
white  substance  like  flour ;  this  I  found  to  be  sugar,  which  con- 
vinced mo  that  when  her  work  was  mature  she  did  not  commingle 
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sucrose  and  fructose  juices  together.  On  a  diminutive  scale  I 
cropped  a  part  of  these  canes,  •which  made  twenty-eight  ounces  of 
sugar  per  gallon  of  juice.  The  liquid  which  ran  from  it  was  a 
delicate  syrlip,  of  a  light  gold  colour.  Samples  of  the  cane,  the 
sugar,  and  the  syrup  I  sent  to  a  gentleman  in  Biishane ;  I  think 
his  name  is  Cole ;  on  my  first  visit  there  he  was  in  the  Branch 
Bank  of  New  South  Wales.  Now  well  knowing,  as  early  as  the 
year  1801,  that  the  shorter  the  time  the  juices  were  on  tlie  fire  the 
hetter  the  sugar  was,  and  less  molasses  from  it,  I  therefore  made  a 
small  furnace,  and  got  pans  with  flanging  tops,  in  which  I  hoiled 
the  juices,  not  more  than  two  and  a  half  inches  deep,  whereby  I 
reduced  them  into  liquid  sugar  in  less  than  one  hour.  The  syrup 
which  ran  from  the  sugar  was  similar  to  that  described  ;  and  as  I 
found  that  it  crystallized  into  a  very  fine-grained  and  perfectly 
white  sugar,  I  slowly  evaporated  it  over  a  gentle  fire.  "When  thus 
condensed,  before  it  became  quite  cold  it  was  one  mass  of  fine- 
grained and  white  sugar.  This  I  crushed  between  two  folds  of 
white  cotton,  which  was  unstained,  thus  proving  that  there  was 
not  a  trace  of  molasses  in  it.  These  events  I  now  note,  as  they 
may  hereafter  fonn  a  basis  for  the  improvement  of  sugar- boiling 
upon  a  largo  scale,  and  thereby  most  signally  enhance  the  profits 
of  planters.  The  canes  in  question  were  never  trashed  beyond 
that  which  Nature  performed. 

I  am  at  issue  with  Mr.  "Warren  wherein  he  calls  upon  tropical 
planters  apparently  to  support  his  views ;  for  if  any  of  them  do 
now  trash  canes  within  the  tropics,  except  only  when  harvesting 
them,  ordinary  reason  clearly  points  out  that,  as  stated  in  my  first 
letter,  here  such  a  procedure  is  both  unnecessary  and  injurious.  I 
cannot  admit  that  "trashing  "is  "cultivation."  I  quite  agree 
with  him  when  he  says  that  the  sugar  industry  within  the  tropics 
has  greatly  been  improved  since  I  was  engaged  in  it ;  but  I  cannot 
believe  that  it  has  retrograded  so  far  as  to  trash  the  canes  while 
growing,  neither  do  I  think,  with  the  advanced  cost  of  labour 
there,  and  the  low  price  of  sugars  as  compared  to  that  in  your 
colony,  that  the  planters  could  afford  so  heavy  an  expense. 

Thomas  Scott. 

Hrhlane  Water,  Augmt  4. 
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Stocks  of  Stjgab  in  the  Chief  Makkets  of  the  Wosu.v  oy  thz 
1st  October,  for  Three  Years,  in  thousands  of 

TONS,   to  the  nearest  THOUSAND. 


1873. 

Great  Britain   219 

France    61 

Holland   47 

Gonnany  (Zollverein)    2 

Six  other  entrepdts   7 


Total  in  Europe   336 


1872. 
17(i 
39 
31 
3 
7 

2.7  6 


1871. 

145 
28 
35 
3 


216 


Consumption  op  Sugar  in  Europe  and  the  U.vitkd  States,  fok 
Three  Years  ending  1st  Ocioder,  in  thousands  of  tons. 


1873. 

1872. 

1871 

780  . 

.  .  (595  . 

. ..  OSl 

208  . 

..  250  . 

.  .  283 

Germany  (Zollverein)   . . 

. ..  211 

27  . 

. .  .    27  . 

22 

102  . 

.  ..    88  . 

...  110 

1,445 

1,271 

i,;n:! 

Estijiated  Crop  of  Beet  Eooi  Sugae  on  the  Continent  of  Europe, 

FOE  THE  ensuing  SeASON,  COMPARED  WITH  THAT  OF  THE  THllKE 

previous  Seasons. 
(From  T.iclit's  MontliU/  Cireiilar.J 

1872-73.     1871-72.     1870-71.  1809-70. 
Tons.  Tons.  Tons.  Tons. 

France   395,000  . .  335,000  . .  289,000  . .  289,000 

Germany  (Zollverein)  260,000  ..  189,000  ..  263,000  ..  217,000 

Anstro-ilunfiary          205,000  ..  162,000  ..  182,000  ..  151,000 

Russia  and  Tolaucl  ..  150,000  ..    90,000  ..  135,000  ..  133,000 

BclKium    80,000  .  .    72,000  .  .    50,000  .  .  44,000 

Holland  and  other 

Countries   35,000..    25,000..    17,000..  12,000 


Total  1,125,000      873,000      942,000  846,000 


SUGAR  STATISTICS— GREAT  BRITAIN. 
To  November  15ih,  1873  and  1872.    In  Thottsands  of  Tons,  to  the  Neabjest  Thoitsand. 


STOCKS 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool  j 

Bristol. 

Clyde. 

Total, 
1873. 

Total, 
1872. 

London. 

Liverpool 

Bristol. 

^. " 

o 

T3 
l»> 
1— t 

o 

Total,  \ 
1873.  1 

Total, 
1872. 

British  "West  India' 

26 

28 

54 

50 

103 

18 

12 

53 

186 

167 

95 

20 

13 

168 

137 

British  East  India, 

14 

2 

16 

10 

23 

5 

28 

24 

18 

5 

23 

20 

3 

1 

4 

5 

14 

3 

12 

11 

40 

43 

15 

3 

12 

42 

44 

3 

5 

1 

15 

24 

24 

11 

17 

23 

63 

114 

114 

13 

13 

23 

61 

110 

101 

Porto  Rico,  &c.  . .  i 

1 

8 

4 

13 

9 

4 

33 

1 

17 

55 

33 

5 

28 

1 

12 

46 

28 

Manilla  &  J ava  . . 

30 

12 

1 

43 

23 

28 

13 

7 

6 

54 

56 

19 

6 

7 

8 

40 

56 

3 

24 

5 

32 

20. 

13 

65 

6 

11 

95 

88 

12 

54 

6 

12 

84 

82 

T>  J  A.  O  

4 

2 

1 

•  • 

7 

8 

33 

10 

7 

21 

71 

71 

35 

10 

9 

33 

87 

76 

Total,  1873  . . 

84 

64 

2 

63 

193 

149 

229 

164 

68 

182 

643 

596 

212 

139 

71 

178 

600 

544 

Total,  1872  . . 

G4 

28 

5 

52 

44inc 

-reasc 

185 

129 

70 

212 

47inc 

rease 

161 

127 

71 

185 

56inc 

rease 

05 
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STATE  KMi  PEOSPECTS  OE  THE  SUGAR  1^4.EKET. 

During  the  past  montli  there  has  been  compaiyatively  little 
change  in  the  sugar  market,  prices  (luring  the  moufth  oscillating 
between  narro-w  limits. 

Although  stocks  show  a  decided,  increase  oyer  tliijso  of  last  year 
at  the  same  time,  yet  the  slight  advance  in  price  of  the  last  week 
and  the  great  increase  of  deliveries  seem  to  point  to  a  pretty 
settled  condition  of  the  market,  yet  the  tendonty  seems  to  be  of  an 
upward  character. 

The  disturbed  condition  of  the  market,  brought  about  somewhat 
by  the  abnormal  condition  of  the  money  market,  seems  to  bo 
passing  slightly  away,  as  things  are  apparently  returning  to  their 
normal  condition. 

The  imports  for  the  last  year  show  an  increase  of  47,751  tons, 
the  deliveries  an  increase  of  56,577  tons,  whilst  the  stocks  show 
an  increase  of  44,966  tons  over  those  of  last  year. 

The  prices  current  up  to  the  22nd  November  are  as  follows  : — 

No.  12  Havana  and  Mauritius  afloat  are  quoted  at,  respectively, 
26s.  and  26s.  to  26s.  3d.,  compared  to  28s.  6d.  to  29s.  6d.  of  last 
year. 

Fair  to  good  refining  Muscovadoes,  22s.  to  22s.  6d.,  against 
25s.  6d.  to  26s. 

Middling  to  good  brown  Bahias  are  worth  18s.  to  19s.,  compared 
■with  the  last'ycar's  prices  of  21s.  6d.  to  22s.  6d. 

The  average  duty  paid  of  British  Refining  Plantation  is  23s.  6d., 
compai-cd  to  29s.  of  last  year;  whilst  common  refined  lump 
varies  from  33s.  6d.  to  34s.,  against  the  foi-mor  year's  prices  of 
39s;  6d.  to  50s. 

Wo  can  only  say,  as  wc  liave  already  said,  that  although  at 
present  prices  arc  somewhat  low  the  tendency  of  the  market  seems 
to  be  upwards,  and  that  it  will  probably  become  easier  when  the 
money  market  regains  it  normal  condition. 
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